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ABSTRACT 

Measuring the distances to Galactic planetary nebulae (PNe) has been an intractable problem 
for many decades. We have now established a robust optical statistical distance indicator, 
the Ha surface brightness - radius or Sn a —r relation, which addresses this problem. We 
developed this relation from a critically evaluated sample of primary calibrating PNe. The 
robust nature of the method results from our revised calibrating distances with significantly 
reduced systematic uncertainties, and the recent availability of high-quality data, including 
updated nebular diameters and integrated Ha fluxes. The ,S'n„-r technique is simple in its 
application, requiring only an angular size, an integrated Ha flux, and the reddening to the 
PN. From these quantities, an intrinsic radius is calculated, which when combined with the 
angular size, yields the distance directly. Furthermore, we have found that optically thick PNe 
tend to populate the upper bound of the trend, while optically-thin PNe fall along the lower 
boundary in the Sna-r plane. This enables sub-trends to be developed which offer even better 
precision in the determination of distances, as good as 18 per cent in the case of optically-thin, 
high-excitation PNe. This is significantly better than any previous statistical indicator. We use 
this technique to create a catalogue of statistical distances for over 1100 Galactic PNe, the 
largest such compilation in the literature to date. Finally, in an appendix, we investigate both 
a set of transitional PNe and a range of PN mimics in the Shc*-?' plane, to demonstrate its use 
as a diagnostic tool. Interestingly, stellar ejecta around massive stars plot on a tight locus in 
,S'n„-r space with the potential to act as a separate distance indicator for these objects. 

Key words: techniques: photometric - circumstellar matter - stars: distances - ISM: bubbles 
- HII regions - planetary nebulae: general. 


1 INTRODUCTION 

One of the greatest difficulties still facing the study of planetary 
nebulae (PNe) in our own Galaxy has been the problem of deter¬ 
mining accurate distances to them. Due to the wide range of effec¬ 
tive temperatures and bolometric luminosities seen in their ionising 
stars, they are not suitable as standard candlefl nor can their ex¬ 
panding PNe be used as standard rulers. Indeed, the most reliable 
distances are for PNe located in external galaxies, such as M 31 and 
the Large and Small Magellanic Clouds (e.g. Jacoby & De Marco 
2002; Reid & Parker 2006). This problem has led to the applica¬ 
tion of a range of secondary distance methods for Galactic PNe, 
which we will evaluate as part of this work. For reviews of the 
older Galactic distance scales, the reader is referred to the works 
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1 However the well-known PN luminosity function (PNLF) works as an 
effective distance indicator for an ensemble of luminous PNe (see Ciardullo 
2012, for a recent review). 


of Minkowski (1965), Gurzadyan (1970), Smith (1971) and Liller 
(1978). The PN distance-scale problem was nicely summarised by 
Ciardullo et al. (1999, hereafter CB99) who stated that “ it is un¬ 
fortunately less obvious ... how one could devise a new ‘grand 
unification’ calibration that simultaneously handles both the lower 
surface brightness objects that prevail among the nearby nebulae 
and the brighter PNe that dominate samples like those in the Galac¬ 
tic bulge and extragalactic systems. We leave this daunting task to 
future workers.” 

So far accurate primary distances (with uncertainties <10%) 
are known for less than one per cent of the more than 3400 Galactic 
PNe that have so far been catalogued (Parker et al. 2015, in prepa¬ 
ration), of which the most accurate come from trigonometric par¬ 
allaxes of their central stars (CSPNe; Benedict et al. 2003, 2009; 
Harris et al. 2007). Generally speaking, distance estimates to the 
bulk of PNe are statistical in nature and rely on quantities which 
have a large observed dispersion (e.g. Cahn, Kaler & Stanghellini 
1992, hereafter CKS; Stanghellini, Shaw & Villaver 2008, hereafter 
SSV). Uncertainties in the Galactic PN distance scale have been 


2 D.J. Frew, Q.A. Parker and I.S. Bojicic 


significant, up to factors of three or more (e.g. Zhang 1995, here¬ 
after Z95; Van de Steene & Zijlstra 1995; CB99; Napiwotzki 2001; 
Phillips 2002; SSV). This uncertainty severely hampers attempts to 
derive meaningful physical quantities for most Galactic PNe. Al¬ 
most every quantity of interest, including nebular radii, masses, lu¬ 
minosities and dynamical ages, and the luminosities and masses of 
their CSPNe, depends on accurate knowledge of their distances, as 
do all statistical determinations of the PN scale height, space den¬ 
sity, and formation rate (Ishida & Weinberger 1987). 

In this paper we develop and calibrate a new optical statisti¬ 
cal distance indicator, the Ha surface brightness - radius relation 
(Sn a -r relation hereafter). Here we address the problem posed by 
CB99, and our results show that the controversy surrounding the 
long-running PN distance scale problem has finally been put to 
rest. Our technique is relatively simple in its application, requir¬ 
ing an angular size, an integrated Ha flux, and the reddening of 
the PN. From these quantities, an intrinsic radius is calculated, 
which when combined with the angular size, yields the distance 
directly. We have chosen Ha as the most optimum emission-line, 
firstly as it best represents the nebular ionized mass, and secondly 
because a number of narrowband Ha imaging surveys have re¬ 
cently become available, from which large numbers of accurate 
integrated fluxes, diameters, and surface brightnesses can be deter¬ 
mined. These include the SuperCOSMOS H-alpha Survey (SHS; 
Parker et al. 2005; Frew et al. 2014a), the INT Photometric H- 
Alpha Survey (IPHAS; Drew et al. 2005), the VST Photometric 
H-Alpha Survey (VPHAS+; Drew et al. 2014), and the lower- 
resolution Southern H-Alpha Sky Survey Atlas (SHASSA; Gaus- 
tad et al. 2001) and Virginia-Tech Sky Survey (VTSS; Dennison, 
Simonetti & Topasna 1998). 

Our paper is arranged as follows; in §2 we review the vari¬ 
ous distance methods that have been used in the literature, while 
we compile a sample of critically-assessed primary distances in §3, 
which underpins our new relation. In §4 we describe the SHa-r 
relation in detail, and discuss the increase in accuracy obtained by 
using specialised sub-trends. We also examine the theoretical basis 
for the relation in this section. We present our catalogue of Shc*- 
r distances in §5 (presented in full as an online supplement), and 
in §6 we investigate the dispersion of the relation, before compar¬ 
ing our final mean distance scale with previous work in §7. This 
work refines the distance scales presented by Frew (2008; here¬ 
after F08), and the earlier preliminary results given by Pierce et 
al. (2004), Frew & Parker (2006, 2007), and Frew, Parker & Rus- 
seil (2006). We present our conclusions and suggestions for future 
work in § 8 , including a discussion of the data expected from the 
recently launched GAIA astrometric satellite, and how our SHa-r 
relation will remain complimentary to that well into the future. Fi¬ 
nally, in an appendix, we investigate both a set of transitional PNe 
and a range of PN mimics in the Sn a -r plane, to test its use as a 
diagnostic tool. Preliminary results show it to have great promise. 


2 PREVIOUS STATISTICAL METHODS 

The last few decades have seen a wide range of techniques used to 
measure PN distances, both primary methods which generally have 
the highest accuracy, and statistical (secondary) methods, which 
can have considerable uncertainties (of factors of two or more), 
even if appropriately calibrated. In this section we briefly review 
the standard statistical techniques previously used in the literature. 
The reader is referred to the review of Smith (2015) for a fuller 
discussion of the limitations and biases of each distance technique. 


The classical Shklovsky method was the first statistical 
method to be applied that had any claim to veracity. It assumed a 
constant ionised mass (typically 0.2 Mq) for the PN shell and was 
first applied by Minkowski & Aller (1954) and Shklovsky (1956). 
Osterbrock (1960) applied this method to NGC3587 and O’Dell 
(1962) used newly-determined H/3 fluxes to derive an early distance 
scale, based on emission theory and the assumption of constant 
ionised mass; several calibrating nebulae were used to determine 
the mean ionised mass for PNe. This was followed by the work of 
Abell (1966), using ‘photored’ fluxes for over 90 evolved PNe, be¬ 
fore being further developed by Cahn & Kaler (1971). This distance 
scale was later utilised by Kaler (1983), Shaw & Kaler (1989), and 
Kaler, Shaw & Kwitter (1990). Other Shklovsky scales have used 
the observed proper motions of the central stars, in combination 
with assumptions regarding their space motions (e.g. O'Dell 1962) 
to fix the zero point. Cudworth (1974) undertook a statistical cal¬ 
ibration of the PN distance scale using a large set of uniformly 
obtained proper motions, obtaining one of the longest scales to 
date. However, as these are constant-mass scales, distances to the 
youngest compact PNe and the largest evolved PNe were in general 
overestimated and underestimated respectively. 

In the simplest terms, and assuming a constant ionised mass, 
the nebular radius (r) increases as the PN evolves, and the mean 
electron density (n e ) falls in sympathy. If the mean electron density 
can be determined from measurements of [O II] or [S II] doublet in¬ 
tensities, the intrinsic nebular radius can be calculated. Comparing 
this to the angular size of the PN leads directly to a distance via 
simple trigonometry. Variations on this technique, by assuming an 
ionised mass derived from a set of calibration objects at known 
distance and using the observable electron density and H/3 flux to 
infer a distance, have been utilised by Kingsburgh & Barlow (1992) 
and Kingsburgh & English (1992). A more novel method has been 
utilised by Meatheringham, Wood & Faulkner (1988), who found 
that Magellanic Cloud (MC) PNe fall on fairly tight plane in dy¬ 
namical age - density - excitation-class space. For a sample of 
Galactic PNe the dynamical age was estimated from the observed 
electron density and excitation class, and once the expansion veloc¬ 
ity is measured, the intrinsic radius can be inferred. Comparing this 
number with the angular size leads directly to a distance. 

An equally common approach in the literature is a variable- 
mass derivation of the Shklovsky method, as it is now known that 
PNe have a range of ionised masses, and the standard method can 
be inaccurate for highly evolved PNe with more massive shells 
(e.g. Buckley, Schneider & van Blerkom 1993). An initial method 
was developed by Daub (1982), who empirically related the ionised 
mass to an optical thickness parameter, derived from the observed 
5 GHz (6 cm) radio flux density (T 5 ), and the angular radius, 6 (in 
arcsec). The thickness parameter <(Z, is defined as: 

& = log ( e 2 /F 5 ) (1) 

A value of = 3.65 (corresponding to r = 0.12 pc) was found 
to separate optically-thick front optically-thin PNe, which were as¬ 
sumed to have a constant mass at large radii. This approach was 
re-calibrated by CKS, based on a refined set of nebulae with pri¬ 
mary distance estimates, setting the thick-thin transition at ST = 
3.13 (corresponding to r = 0.09 pc). The ionized mass was deter¬ 
mined using: 


log M 


[ST- 4 for Z? < 3.13] 
\ —0.87 for ^>3.13/ 


( 2 ) 


The intrinsic radius (in pc) was then calculated from the fol- 
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lowing expression 

log r = 0.4 log M + 0.2 tT — 1.306 (3) 


Finally the distance, D (in pc), was determined from the well- 
known formula: 


D = 


206, 265 r 

8 


(4) 


Recently SSV re-calibrated the CKS scale using updated 
Galactic distances as well as data for a large set of LMC and SMC 
PNe, where the thick-thin transition was now determined to be at 
Sf = 2.1, or a smaller radius, r = 0.06 pc. The SSV scale has been 
commonly used to date. We will compare our distance results with 
their work in (Q 

Other statistical approaches use an ionised mass that is a con¬ 
tinuous function of linear radius, as estimated from the surface 
brightness (e.g. Maciel & Pottasch 1980; Pottasch 1980, 1984). In 
general terms the ionised mass-radius relation can be expressed as: 

M ion oc r p (5) 


where /3 is a power-law index determined through observation. 
While Maciel & Pottasch (1980) found /3 = 1, other authors de¬ 
rived significantly different values for f3 (see Milne 1982; Pottasch 
1984; Kwok 1985; Zhang 1995), to be further discussed in MAI 
For more detailed discussions of this point, the reader is referred to 
Kwok (1985, 1993) and Samland et al. (1993). 

A natural variant of the Mi on -r relationship is the brightness 
temperature-radius ( Tb-r ) relationship. Again the primary observ¬ 
ables are the 5 GHz radio flux, or an equivalent radio or optical 
Balmer-line flux, and the angular radius, from which a surface 
brightness can be calculated. Various versions in the radio domain 
have been proposed by Amnuel et al. (1984), Van de Steene & Zi- 
jlstra (1994, 1995), Buckley & Schneider (1995), Zhang (1995), 
Bensby & Lundstrom (2001), Phillips (2002, 2004b) Urosevic et 
al. (2009) and Vukotic et al. (2009), amongst others. The 5 GHz 
brightness temperature, Tb (in K), is defined as: 


T b 


c 2 F 5 
2nkv 2 8 2 



( 6 ) 


Based on a set of calibrating nebulae with known distances, an 
expression for the distance can then be derived, of the form: 


log D = a — b log 6 — c log Fs (7) 

where a, b and c are empirically determined constants. Rela¬ 
tions of this form were used by Zhang (1995), Van de Steene & Zijl- 
stra (1995), and Bensby & Lundstrom (2001), with relatively small 
(< 10 %) differences in the proportionality constants derived in each 
study. Schneider & Buckley (1996) took an alternative approach, 
since they considered a single power-law inadequate to handle both 
young and old PNe. They fit a second-order polynomial to their cal¬ 
ibration sample. However, with the exception of the youngest PNe, 
a single power law is a reasonable fit to the range of surface bright¬ 
ness seen in PNe, from compact nebulae down to the very faintest 
objects dissolving into the interstellar medium (ISM). Also, in an 
attempt to develop a novel robust approach for distance scale cal¬ 
ibration, Vukotic et al. (2014) utilized the calibrating sample from 
SSV. Instead of using the usual fitting procedure they calculated 
the density of the data points in the fitting plane which resulted 
in probability distributions of diameter values for selected values 
of surface brightness. A comparison of some of these radio-based 
distance scales with our Sna-r distance scale is given in <J7] 

Another potential distance technique is based on the subset of 
PNe which have central stars still evolving left along the constant 


luminosity track in the theoretical Hertzsprung-Russell (HR) dia¬ 
gram. If a canonical central star mass of 0.6 Mq (or a similar value) 
is assumed, and a temperature of the CSPN can be determined, then 
an absolute visual magnitude can be predicted using an appropriate 
bolometric correction (e.g. Vacca, Garmany & Shull 1996). If ac¬ 
curate reddening-corrected photometry is available, then a distance 
directly follows. Note that the resultant distance scale depends on 
the adopted mean CSPN mass. MaTkov (1997, 1998) seems to be 
the first to mention such a technique, but did not apply it, and it was 
first utilised (using bolometric magnitudes) by Phillips (2005b). A 
related approach is to assume a constant absolute magnitude (i.e. a 
standard candle) for a homogenous sub-sample of CSPNe. Phillips 
(2005a) took this approach for a set of CSPNe on the cooling track 
in evolved PNe but there appears to be a significant spread (~2 
mag) in the absolute magnitudes of the CSPNe in old PNe (see 
F08), meaning the technique needs to be applied with caution. 

Other statistical methods assume a standard ruler technique 
such as the angular size of the waists in Type I bipolar PNe, as¬ 
suming these all have a similar intrinsic diameter (Phillips 2004a), 
but this approach was criticised by Frew et al. (2006). Similarly, 
Gurzadyan (1970) used the angular diameter of the He II Stromgren 
zone at the centre of optically-thick PNe to estimate a distance. 
However the systematics are not well quantified, and the method 
saw little application owing to the wide variety of intrinsic diame¬ 
ters, structural parameters, and excitation classes seen in PNe. Fi¬ 
nally there are also methods based on mid-infrared (MIR) fluxes, 
obtained either from IRAS (Tajitsu & Tamura 1998) or MSX data 
(Ortiz et al. 2011). These generally utilized an assumed dust mass, 
scaling the distances according to the observed MIR fluxes. 


3 CALIBRATION OF A NEW STATISTICAL DISTANCE 
SCALE 

CB99 stressed the importance of deriving a statistical calibration 
that simultaneously handles both luminous PNe and the demo- 
graphically common evolved, faint PNe. These represent a popu¬ 
lation that are usually avoided as calibrating objects, and this may 
be the reason for the systematic offsets that have plagued the vari¬ 
ous statistical distance scales in the past (e.g. Pottasch 1996). Pre¬ 
viously, Stanghellini et al. (2002) found a relationship between Ha 
surface brightness and radius for a sample of LMC PNe, and Ja¬ 
coby et al. ( 2002 ) outlined the potential of using an Sjja-r relation 
as a distance indicator. Such a relation is analogous to the radio Tb— 
r relationships that have been the basis of many previous statistical 
distance scales (see Sj 2 ]>. 

Independently, we came to the same conclusion regarding the 
benefits of using an SHa-r relation as a distance indicator, based 
on a sample of Galactic PNe (see Pierce et al. 2004). Our new 
relation also has the added benefit of including the most extreme 
PNe at the very bottom of the PNLF, which have traditionally been 
selected against in the radio regime (Zhang & Kwok 1993; CB99). 
We chose to use the Ha emission-line (rather than the radio con¬ 
tinuum) owing to the recent increase in reliable Ha fluxes avail¬ 
able for Galactic PNe. In particular, Frew et al. (2013, hereafter 
FBP13) and Frew et al. (2014a) have presented accurate Ha fluxes 
for about 1300 PNe in total, a significant fraction for the first time. 
However, a disadvantage in using the brighter Ha flux instead of 
H/J is that a correction for the [N Iljcontribution is often required, 
though if done correctly the derived Ha integrated flux is accu¬ 
rate (see the discussion in FBP13). Drawing on our new database 
of fundamental parameters for PNe (Parker et al., in prep.), which 
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includes fluxes, extinctions, emission-line ratios and angular diam¬ 
eters, the Sua-r relation has been calibrated across the full range 
of surface brightness seen in PNe, from young, high-density, lumi¬ 
nous objects like NGC 7027 through to some of the faintest known 
PNe such as TK 1 (Ton 320). 

It is crucially important that the sample be as free from sys¬ 
tematic bias as possible. Earlier authors have diluted the precision 
of their calibrating sample by including PNe with poorly known 
distances, or by not weighting the individual distance estimates to 
the PN calibrators with appropriate uncertainties (cf. Bensby & 
Lundstrom 2001; Phillips 2002, 2004b). Furthermore, more than 
one study has inadvertently included Hll regions, symbiotic out¬ 
flows, and other mimics as ‘PN calibrators’, which add significant 
noise to the derived relationship. We have used a range of diagnos¬ 
tic tools to remove these contaminants (Frew & Parker 2010), so 
our approach does not suffer from the same issues. 

3.1 A Critical Evaluation of Primary Methods and Distances 

Unfortunately, published primary distances are of widely varying 
quality, but a number of primary methods have been used with 
varying degrees of success; for earlier reviews, see Acker (1978) 
and Sabbadin (1986). These techniques include direct trigonomet¬ 
ric parallaxes of the CSPN (Harris et al. 2007; Benedict et al. 2009), 
or a photometric or spectroscopic parallax determined for a physi¬ 
cal companion to the CSPN (Bond & Ciardullo 1999; CB99). The 
analysis of eclipsing binary CSPNe (e.g. Bell, Pollacco & Hilditch 
1994) is potentially one of the most accurate to constrain PN dis¬ 
tances, and the membership of a PN in a star cluster of known dis¬ 
tance is also a highly promising technique, especially for the future 
(see Parker et al. 2011). 

A description of the primary distance methods used to define 
the Galactic calibrating sample are briefly described in the follow¬ 
ing subsections. Individual PN distances are tabulated in each sec¬ 
tion, and a critical assessment of their associated uncertainties also 
follows. These literature distances have been carefully examined, 
and in many cases revised with better systematics, and we also in¬ 
clude several new kinematic and extinction distance determinations 
derived as part of this work. We then present a final set of calibrat¬ 
ing distances in 1 14.21 which has allowed an Sua-r relationship to 
be defined over six decades in log Ha surface brightness. It should 
also be emphasised that no statistical distances from other studies 
have been used as calibrators for our Sua-r relation (cf. Bensby & 
Lundstrom 2001; Ortiz et al. 2011). 

3.1.1 Trigonometric distances 

Direct trigonometric parallaxes have been measured for more than 
a dozen nearby CSPNe, either from the ground (e.g. Harris et 
al. 1997, 2007), the Hipparcos satellite (Acker et al. 1998; van 
Leeuwen 2007), or the Hubble Space Telescope (HST; Benedict et 
al. 2003, 2009). The ground-based US Naval Observatory (USNO) 
CCD parallaxes of Harris et al. (2007) form an homogenous sample 
of accurate distances for several nearby PNe, and Smith (2015) has 
shown that they form a reliable, internally consistent dataset. Ow¬ 
ing to uncertain systematics, we have not used the ground-based 
data from Gutierrez-Moreno et al. (1999). The Hipparcos paral¬ 
laxes (van Leeuwen 2007) have also been shown to be problematic 
(e.g. Smith 2015), especially for compact PNe where subtle surface 
brightness variations across the PN may have had an undue influ¬ 
ence on the astrometric reductions, therefore the Hipparcos par¬ 
allaxes have not been used as calibrating data (cf. F08). Finally, 


Table 1 . Trigonometric distances for planetary nebulae from the literature 
used as calibrating objects. Note that the Hipparcos parallaxes have been 
excluded from this table. 


Name 

D (pc) 

Reference 

Abell 7 

676” l ” 2b/ ' 

O/O -150 

H07 

Abell 21 

541+205 

H07 

Abell 24 

52lt“ 2 

H07 

Abell 31 


B09 

Abell 74 

7<r/}+676 
•242 

H07 

Bode 1 

477+H 

H13 

K 3-35 

3900 

Til 

NGC 6720 

704t«5 

H07 

NGC 6853 

405±!b 

B09 

NGC 7293* 

216 ±i| 

B09 

PuWe 1 

365tg£ 

H07 

Sh 2-216* 

129 + | 

H07 

TK 1 

C729 + H3 
-80 

H07 


References: B09 - Benedict et al. (2009); H07 - Harris et al. (2007); H13 - Harrison et al. (2013); 
Til - Tafoya et al. (2011). 


we also adopt the distance to the young, compact nebula K3-35 
(Tafoya et al. 2011), determined using VLBI Exploration of Radio 
Astrometry (VERA) array observations of a bright water maser in 
the nebulo 

Note that the trigonometric method is susceptible to the so- 
called Lutz-Kelker (L-K) bias (Lutz & Kelker 1973; Smith 2003, 
2006; Francis 2014) which causes measured parallaxes to be sys¬ 
tematically greater than their actual values in a statistical sense, 
and is broadly related to the Trumpler-Weaver bias (Trumpler & 
Weaver 1953). As emphasised by van Leeuwen (2007) and Francis 
(2014), the L-K bias is a sample statistical correction, and has not 
been applied to individual distances. In the future, the number of 
trigonometric parallaxes for CSPNe will be revolutionised with the 
results from the Gaia satellite (Perryman et al. 2001; Bailer-Jones 
2002). This point will be further discussed in our conclusions. Ta- 
bleQ]summarises the determinations taken from the literature. 


3.1.2 Photometric distances 

This method estimates a spectroscopic or photometric parallax for 
a companion star of normal spectral type. The advantage of using 
this method was noted early on by Minkowski & Baum (1960) and 
Cudworth (1973, 1977). The archetype is the well-studied, high- 
excitation PN, NGC 246 (Bond & Ciardullo 1999) and the method 
has been applied to a number of more distant PNe with wide bi¬ 
nary companions, mostly by CB99. Still other binary systems are 
dominated by the companion star, usually a B or A main-sequence 
star, or a cooler giant or subgiant, and for these a spectroscopic 
parallax is also feasible (e.g. Longmore & Tritton 1980). Absolute 
magnitudes have been taken from De Marco et al. (2013) for main 
sequence stars, and Schmidt-Kaler (1982) or Jaschek & Gomez 
(1998) for the evolved stars. 

The binary associations evaluated by CB99 have been re¬ 
evaluated here using better estimates for the reddening, derived 
both from unpublished spectroscopic data and from all available 
CSPN photometry (see F08; De Marco et al. 2013). Furthermore, 


2 Maser trigonometric distances for several pre-PNe are discussed in Vick¬ 
ers et al. (2015). 
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Table 2. Photometric / spectroscopic distances for resolved companions 
taken from the literature or derived as part of this study. Spectral types in¬ 
ferred from colours are given in italics. 


Name 

SpT (comp) 

D (kpc) 

Reference 

Abell 14 

B7 V 

5 fi"*" 1,0 

°' D —0.9 

D14: t.w. 

Abell 33 

K3 V 

i i '7+0.18 

1 ' —0.16 

CB99, t.w. 

Abell 34 

GOV 

i OO+0.18 

0.16 

t.w. 

Abell 79 

F0 V 

o q+ 0.8 

RC01.DP13, t.w. 

HaTr 5 

G 8 IV 

2 in 4 " 0-40 

z,lu -0.35 

D14, t.w. 

Hen 2-36 

A2 II III 

1-5+1 

M78, t.w. 

Hen 2-39 

C-R3 in 

7-6+1 

MB 13, t.w. 

H 3-75 

G 8 III 

q q+ 0.8 

°-°-0.5 

CB99; BP02, t.w. 

K 1-14 

K2 V 

Q 14+0.52 
o.14_o.44 

CB99, t.w. 

K 1-22 

K2 V 

1 04 +O .22 
1 >c > 4 -o.i9 

CB99, t.w. 

LoTr 1 

K1 Ille 

2+0 3 

WG11, TJ13, t.w. 

LoTr 5 

G5 III 

0-581°+ 

LT80, SH97, t.w. 

Me 1-1 

K2-K3 II 

6 .O +4 

SL04, PM08, t.w. 

MPA J1824-1126 

K2-K5 III 

11.8 + 4.1 

FNC14 

Mz 2 

F3 V 

9 qq + 0.58 

0.46 

CB99, t.w. 

NGC 246 

K0V 

0 4Q'5 + 0,145 

u.^yo_ 0 10 o 

WW93. BC99 

NGC 1514 

A0-A1 III 

0 155+ 019 

U.OO — 0.15 

G72, RC10, t.w. 

NGC 1535 

K0V 

9 iq+O - 40 
z,iy -0.34 

CB99, t.w. 

NGC 2346 

A5 V 

0 fi*) 4 " 0 ’ 25 

U.OO — 020 

M78, t.w. 

NGC 3132 

A2 IV-V 

0 70 +0 - 29 
u - ‘ u - 0.20 

M78, CB99, t.w. 

NGC 6818 

Kl: V 

1 'tc+0.56 
' °-0.42 

BC03, t.w. 

NGC 6853 

M5V 

0.43 + 0.06 

CB99, t.w. 

NGC 7008 

GSIV 

Q 07+0.17 
u,y ' -0.15 

CB99, SK92, t.w. 

Sp 3 

GOV 

9 99 +O. 6 I 

^•^—0.48 

CB99, t.w. 

We 3-1 

F7V 

l.OO — o 25 

t.w. 

WeBo 1 

K0II III pe 

0 0 + 0.8 

-0.7 

BP03, t.w. 


Reference: BC99 - Bond & Ciardullo (1999); BC03 - Benetti et al. (2003); BP02 - Bond & 
Pollacco (2002); BP03 - Bond et al. (2003); CB99 - Ciardullo et al. (1999); D14 - Douchin (2014); 
FK83 - Feibelman & Kaler (1983); FNC14 - Flagey et al. (2014); G72 - Greenstein (1972); LT80 - 
Longmore & Tritton (1980); M78 - Mendez (1978); MB 13 - Miszalski et al. (2013); PM08 - 
Pereira et al. (2008); RC01 - Rodriguez et al. (2001); RC10 - Ressler et al. (2010); SH97 - 
Strassmeier et al. (1997); SL04 - Shen et al. (2004); TJ13 - Tyndall et al. (2013); WG11 - 
Weidmann & Gamen (201 lb); WW93 - Walsh et al. (1993); t.w. - this work. 

none of CB99’s possible or doubtful associations have been con¬ 
sidered (cf. F08), and of the probable associations, the distance of 
K 1-27 has been rejected. This distance, based on the companion 
being a white dwarf (WD) which was fit to the cooling sequence, 
is only a quarter of a newly calculated gravity distance (see Ta- 
ble[5j, derived from the data presented by Reindl et al. (2014). If 
the companion to K 1-27 is in turn an unresolved dM / WD pair, 
the true colour of the WD would be bluer and hence the luminosity 
larger. Alternatively, though with low probability, the companion is 
a background quasar. This object is further noted in 1 14.3.41 

We have revised the luminosity class of the companion of 
NGC 7008 to IV (from V as assumed by CB99). Using M v = 
+3.1 for the G8 star (Schmidt-Kaler 1982), the distance is ^900 pc 
adopting the C99 reddening, or 970 pc using our revised value. Now 
the ionising star is no longer underluminous as it was using the 
original distance. We also determine a revised distance of 3.0kpc 
to the barium K-type giant in WeBo 1, based on the same arguments 
as Bond et al. (2003). However, we adopt a larger stellar mass of 
4 M@, based on the nebula’s type I chemistry as inferred from the 
observed [N II]/[S II] ratio (see Fig. 10 of Smith, Bally & Walawen- 
der 2007). Table [2] summarises the distance determinations. 

Some other companion-dominated systems are not used as 
calibrators owing to the uncertain luminosity class of the cool 
star; examples include Abell 70 (Miszalski et al. 2012), Abell 82 


Table 3. PN distances derived from modelling close binary central stars. 


Name 

D (kpc) 

Reference 

Abell 46 

1.70 + 0.60 

PB94 

Abell 63 

2.40 ± 0.40 

BP94 

DS 1 

0.70 + 0.10 

RB11 

Hen 2-11 

0.70±0.18t 

JB14 

HFG 1 

0.63 ± 0.32 

EP05 

LTNF 1 

2.0 + 0.5 1 ' 

F99 

SuWt 2 

2.30 ± 0.20 

EB 11 

TS 1 

21.0 + 4.0 

SM10, TY10 


Note: 1 Assumed uncertainty. 

References: BP94 - Bell et al. (1994): EB11 - Exter et al. (2011); EP05 - Exter et al. (2005); F99 - 
Ferguson et al. (1999); JB14 - Jones et al. (2014); PB94 - Pollacco & Bell (1994); RBI 1 - Ribeiro 
& Baptista (2011); SM10 - Stasinska et al. (2010); TY10 - Tovmassian et al. (2010). 


(CB99), Hen 3-1312 (Pereira 2004), K 1-6 (Frew et al. 2011), and 
IC972 (Douchin et al. 2014). In other cases, the identification of 
the central star is in doubt (e.g. RCW21; Rauch et al. 1999), or 
the object is unlikely to be a true PN, such as the nearby bowshock 
nebula Abell 35 (F08; Ziegler et al. 2012b). 


3.1.3 Eclipsing / Irradiated Binaries 

Eclipsing binaries are fundamental astrophysical yardsticks, but the 
analysis of the small sample of eclipsing binary CSPNe has led to 
few distance determinations to date (Pollacco & Bell 1993, 1994; 
Bell et al. 1994). Close binary CSPNe showing a large irradiation 
(reflection) effect can also be used, such as DS 1 (Drilling 1985), 
and LTNF 1 around BEUMa (Liebert et al. 1995; Ferguson et al. 
1999). These methods are partly model dependent however, but of¬ 
fer great promise if the systematics are well understood. Unfortu¬ 
nately, eclipsing CSPNe are rather uncommon, but a recent very 
accurate distance for the double-lined binary in SuWt2 has been 
obtained by Exter et al. (2010). Table[3] summarises the adopted 
calibrating distances. 

We also note the bipolar object Hen 2-428, which has re¬ 
cently been suggested to contain a super-Chandrasekhar, double¬ 
degenerate nucleus (Santander-Garcla et al. 2015), indicating this 
is a potential Type la supernova progenitor. However, this inter¬ 
pretation has been questioned by Garcia-Berro, Soker & Althaus 
(2015). We note that a short model distance of 1.4kpc is derived 
from the analysis of Santander-Garcla et al. (2015), making the 
surrounding nebula very underluminous as well as the central star’s 
luminosity discrepant with standard post-AGB evolutionary tracks 
(Garcia-Berro. Soker & Althaus 2015). Our mean Sua-r distance 
of 2.7 kpc suggests the evolutionary interpretation of Garcia-Berro 
et al. may be more likely. 


3.1.4 Cluster Distances 

Physical membership of a PN in an open or globular star cluster 
provides an accurate distance, and is an important key that can 
help to unlock many of the problems facing PN research (Parker 
et al. 2011). At present the number of Galactic PNe thought to 
be genuine members of clusters is small; a few at best in open 
clusters, with four Galactic globular clusters currently thought 
to contain PNe (Jacoby et al. 1997). Historically, NGC 2438 
was assumed to be a member of the young open cluster M 46 
(NGC 2437), but Kiss et al. (2008) showed that they were un- 
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related[f] Additionally, NGC 2818 was thought to be physically 
associated with the open cluster of the same name (e.g. Tifft, 
Connolly & Webb 1972), but Mermilliod et al. (2001) claimed the 
objects were unrelated. However, recent work by Vazquez (2012), 
has shown that the PN velocity is consistent with membership. In 
the meantime, PHRJ1315-6555 was shown by Parker et al. (2011) 
to be a physical member of the intermediate-age open cluster 
ESO96-SC04. The compact object NGC 6741 has been suggested 
to be a possible member of Berkeley 81 (Sabbadin et al. 2005), 
but while the distances are comparable, the radial velocity of the 
cluster is 8 kms _1 greater (Sabbadin et al. 2005; Magrini et al. 
2015), suggesting non-membership of the PN. It should be noted 
that the recent increases in numbers of both Galactic PNe and 
open clusters (Dias et al. 2002) have increased the probability of 
positional coincidences between these two classes of object. Lists 
of coincidences between clusters and PNe have been given by 
Kohoutek (2001) and Majaess, Turner & Lane (2007), and recently 
two more possible associations (Abell 8 and Hen 2-86) have been 
presented in the literature (Turner et al. 2011; Moni Bidin et 
al. 2014). The currently suggested associations are discussed 
individually below. 

NGC 2818: Tifft et al. (1972) argued that NGC 2818 was a 
member of the open cluster of the same name, and this became 
accepted as a valid association. Dufour (1984) and Pedreros (1989) 
also assumed a physical association, but gave conflicting distances 
to the cluster. However, Mermilliod et al. (2001) obtained accurate 
velocities for 12 cluster red giants to obtain a mean velocity of Vhei 
= +20.7 ± 0.3 kms^ 1 , significantly different to the PN velocity of 
— 1 ± 3 kms -1 (Meatheringham et al. 1988), suggesting a line-of- 
sight coincidence. More recently, Vazquez (2012) reanalysed the 
complex kinematics of the nebula, finding a systemic heliocentric 
velocity (~27 kms” 1 ) in closer agreement with the open cluster, 
suggesting membership, with which we now concur. The cluster 
distance of 3.0kpc is derived from the reddening and distance 
modulus given by Mermilliod et al. (2001), in turn based on a deep 
colour-magnitude diagram from Stetson (2000). 

PHR J1315-6555: Parker et al. (2011) undertook a detailed 
study of the physical association between this bipolar PN and the 
intermediate-age open cluster ESO96-SC04 (AL 1). Majaess et al. 
(2014) refined the distance to the cluster to 10.0 ± 0.4 kpc, which 
we have adopted herein. 

BMP J1613-5406: This evolved bipolar PN is a likely member of 
the Cepheid-hosting open cluster NGC 6067, based on positional 
coincidence and close agreement in radial velocities. A full account 
of this very interesting association will be published separately 
(Frew et al., in preparation). 

Abell 8: Bonatto, Bica & Santos (2008) have identified a new 
intermediate-age open cluster in the field of this faint, round PN, 
giving a reddening of E(B-V) = 0.29 ± 0.03 and a distance, D 
= 1.7 ± 0.1 kpc. Based on their similar radial velocities. Turner 
et al. (2011) argued that this is a real association. However, there 
are difficulties with this assessment. Using the integrated flux of 
FtHa?) = —11.90 + 0.10 (FBP13), an average reddening, E(B-V) 
= 0.51 ± 0.09 (Kaler 1983; Ali 1999; Phillips, Cuesta & Kemp 


3 Vickers et al. (2015) summarised the evidence showing that the bipolar, 
symbiotic-like outflow OH 231.8+4.2 is a bona fide member of this cluster. 


Table 4. Adopted PN calibrators from cluster associations, separated into 
young and intermediate-age clusters (top) and old globular clusters (bot¬ 
tom). 


PN 

Cluster 

-^clust (kpc) 

References 

Abell 8 

Bica 6 

1.60 + 0.11 

TRl 1 

BMP J1613-5406 

NGC 6067 

1.70 + 0.10 

F15 

Hen 2-86 

NGC 4463 

1.55 + 0.10 

MB 14 

NGC 2818 

NGC 2818 

3.0 ±0.8 

MC01, V12 

PHR J1315-6555 

ESO 96-SC4 

10.0 ± 0.4 

PF11, T14 

GJJC 1 

NGC 6656 

3.2 ±0.3 

H96 

JaFu 1 

Palomar 6 

7.2 ±0.7 

H96, J97, LC04 

JaFu 2 

NGC 6441 

13.6+ 1.4 

H96, J97, D08 

Pease 1 

NGC 7078 

10.3 ± 0.9 

vB06 


References: D08 - Dallora et al. (2008); F15 - Frew et al. (2015, in prep.); H96 - Harris (1996); J97 
- Jacoby et al. (1997); LC04 - Lee et al. (2004); MB 14 - Moni Bidin et al. (2014); MC01 - 
Mermilliod et al. (2001); PF11 - Parker et al. (2011); TR11 - Turner et al. (2011); V12 - Vazquez 
(2012); vB06 - van den Bosch et al. (2006). 

2005), and a diameter of 60” (Abell 1966), the PN plots well below 
other optically thick PNe of similar surface brightness in Sjja-r 
space. We conclude that the PN is either a cluster non-member or 
that the cluster distance is significantly in error. Owing to these 
uncertainties, we have not used Abell 8 as a primary calibrator. 

Hen 2-86: Moni Bidin et al. (2014) suggested this compact 
PN was a likely member of NGC 4463, primarily based on the 
similarities in their radial velocities. However the reddening to the 
PN, E(B-V) = 1.3 - 1.5, is much greater than the cluster value, 
E(B-V) = 0.42. Those authors suggested the PN shows high 
internal reddening, but the amount would be greater than any other 
PN reliably measured to date (see Phillips 1998). Owing to this 
discrepancy, we prefer not to use Hen 2-86 as a primary calibrator. 

Globular cluster PNe: Both Pease 1, also known as K648 (Buell et 
al. 1997; Alves, Bond & Livio 2000) and the peculiar H-deficient 
nebula GJJC 1 (Cohen & Gillett 1989; Borkowski & Harrington 
1991) are bona fide members of their respective globular clusters, 
M 15 (NGC 7078) and M22 (NGC 6656). Pease 1 has been im¬ 
aged with HST and has good estimates of its angular size (Alves et 
al. 2000) and integrated flux which qualify it to be a primary cal¬ 
ibrator. Jacoby et al. (1997) conducted an extensive search for PN 
candidates in Galactic globular clusters, finding two new examples, 
JaFu 1 in Palomar6 and JaFu2 in the luminous cluster NGC 6441. 
JaFu2 is a certain member of NGC 6441, but JaFu 1 was a less 
convincing candidate, owing to its large separation from the core 
of Pal 6 (though still within the tidal radius), and its radial veloc¬ 
ity being only marginally consistent with membership. However, 
a new cluster velocity, Vhei = +181 ± 3kms _1 (Lee, Carney & 
Balachandran 2004), greatly increases the membership probability. 
JaFu 1, JaFu 2 and Ps 1 are all adopted as primary calibrators. 

3.1.5 Model Atmosphere ( Gravity) Distances 

This is potentially a powerful method to determine spectroscopic 
distances directly for the CSPN (cf. Heap 1977). It aims to de¬ 
termine the stellar effective temperature and the surface gravity 
based on an NLTE model atmosphere analysis (e.g. Mendez et al. 
1988; Napiwotzki 2001). In principle, it is an elegant method, al¬ 
beit partly model dependent. It appears most published distances 
have systematic errors, with the greatest observational uncertainty 
being the determination of the surface gravity, expressed as log g 
(e.g. Pottasch 1996; Rauch et al. 2007). The other observables are 
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the visual magnitude and reddening. From these data, the surface 
flux, mass and intrinsic radius of the star can be inferred, and us¬ 
ing the reddening-corrected magnitude, a distance can be directly 
determined. The distance is derived using the following equation 
(Mendez et al. 1988): 

D 2 = 3.82 x 10 -9 10 OAV ° ( 8 ) 

9 

where D is the distance in kpc, M c is the stellar (core) mass 
in solar units, F* is the monochromatic Eddington flux in units of 
ergcm _ 2 s _ 1 A -1 at A5480 A (Heber et al. 1984), g is the surface 
gravity in cms -1 and Vo is the extinction-corrected visual magni¬ 
tude. In turn the Eddington flux can be suitably approximated by 
the following linear equation if the effective stellar temperature, T* 
(in K), is known (Cazetta & Maciel 2000): 

F* = 1.85 x 10 4 F* - 9.97 x 10 7 (9) 

Nonetheless there are caveats to this approach, and a number 
of criteria have been employed to minimise any bias in the adopted 
distance scale. Because it is often difficult to simultaneously fit a 
model atmosphere to all the Balmer lines in the optical spectrum of 
a hot WD (the Balmer line problem) due to the incomplete treat¬ 
ment of metal opacities in the models (e.g. Werner 1996), there can 
be significant errors in the effective temperature and the surface 
gravity, though modern analyses consider more detailed treatments 
of the metal lines (e.g. Gianninas et al. 2010). The problem had 
also been noted by Pottasch (1996) who found that the log g values 
derived from the often-used H 7 line profile are often systematically 
too low (see also Rauch et al. 2007). 

Indeed, several independent lines of evidence point to prob¬ 
lems with some of the published determinations, especially some of 
the older ones (see Pottasch 1996; Smith 2015). More specifically, 
the log g values are often underestimated, especially at low to mod¬ 
erate surface gravities. This is illustrated in Fig. 2 of Napiwotzki 
(1999), where the mean mass of CSPNe with log g <6.0 is consid¬ 
erably less than the mean mass of the higher gravity objects, indi¬ 
cating a systematic underestimation of the gravities. As a further 
example, the gravity distances derived from the Lyman-line data of 
Good et al. (2004) are in better agreement with the USNO trigono¬ 
metric distances, than the Balmer-line determinations, and in turn, 
the older Balmer determinations of Napiwotzki (1999, 2001). As 
another consistency check, the mean mass of an ensemble of DAO 
WDs (see table 5 of Good et al. 2005) using the Lyman method 
agrees better than the Balmer method with the canonical WD aver¬ 
age mass of 0.60 M@ (e.g. Tremblay, Bergeron & Gianninas 2011; 
Kleinman et al. 2013). Yet despite recent advances in NLTE mod¬ 
elling, systematic errors in the determination of the surface gravity 
persist. Traulsen et al. (2005) give a surface gravity for the CSPN of 
the Helix nebula, as log g = 6.3 (in cgs units). The resulting distance 
of 780 pc is way outside the error bar of the recent trigonometric 
distance of 216)tj2 P c (Benedict et al. (2009). Even for the well- 
studied star LS V +46 21, the CSPN of Sh2-216, there remains an 
unexplained discrepancy between the recent spectroscopic distance 
of Rauch et al. (2007) and the well-determined parallax distance 
from Harris et al. (2007). 

Pauldrach, Hoffmann & Mendez (2004) have taken a different 
approach, also based on model atmospheres. The mass and radius 
of the CSPN are calculated from the mass loss rate, M and the ter¬ 
minal wind velocity Voo, as estimated from a fit to the spectral lines. 
However, very high masses were determined for some CSPNe, near 
the Chandrasekhar limit, and the resulting very large distances have 
not been supported by other methods (see the discussion of Napi¬ 
wotzki 2006). They have not been considered further. 


In order to derive appropriately weighted mean gravity dis¬ 
tances (in cases where two or more NLTE analyses exists in the lit¬ 
erature), all suitable T e fi and log g determinations have been com¬ 
piled to be used in conjunction with updated reddening values and 
visual magnitudes (e.g. F08; De Marco et al. 2013) to calculate 
a new, internally consistent data-set. Preference has been given to 
the most recent analyses. Table[5]gives the various PN central stars 
and the resulting gravity distances derived using equations ?? and 
?? above. The stellar mass (needed for the equation ??) has been 
determined from the log g - F e fr diagram (not shown) from a com¬ 
parison with the evolutionary tracks of Blocker (1995) and Vassil- 
iadis & Wood (1994), interpolating linearly if necessary. Our new 
distances may differ somewhat from values published prior, due 
to slight differences between our adopted magnitudes, reddenings, 
and temperatures, and individual determinations found in the liter¬ 
ature. 

3.1.6 Expansion parallaxes 

A potentially powerful technique is the expansion parallax method, 
where the PN’s angular expansion in the plane of the sky over a 
suitably long time period is compared to the shell’s radial velocity, 
based on either optical or radio data; Terzian (1997) and Hajian 
(2006) provide reviews of the technique. We have decided that the 
expansion parallaxes based on older, ground-based, optical pho¬ 
tographs (e.g. Chudovicheva 1964; Liller 1965; Liller et al. 1966) 
are not of sufficient quality to be useful. Several PNe have distance 
estimates based on multi-epoch Very Large Array (VLA) 6 cm ra¬ 
dio observations (Masson 1986, Hajian, Terzian & Bignell 1993, 
1995; Hajian & Terzian 1996; Kawamura & Masson 1996), and are 
potentially far more accurate than the older optical determinations. 
Other distance determinations are given by Christianto & Seaquist 
(1998), Guzman, Gomez & Rodriguez (2006), Guzman-Ramirez 
et al. (2009), and Guzman et al. (2011). Precise HST optical par¬ 
allaxes, also based on multi-epoch nebular images, have become 
available in the last decade (Reed et al. 1999; Palen et al. 2002; 
Li, Harrington & Borkowski 2002; Hajian 2006) which promise to 
have a significant impact on the local PN distance scale. Further¬ 
more, Meaburn et al. (2008) and Boumis & Meaburn (2013) have 
used the proper motions of fast-moving outer optical knots (assum¬ 
ing ballistic motion) to derive distances for NGC6302 of 1170 ± 
140 pc, and KjPn 8 of 1800 ± 300 pc, respectively, though the ex¬ 
tended nebula of KjPn 8 does only as a rough integrated Ha flux 
available, so has been excluded as a calibrator (but see HA 1 b . 

While expansion parallaxes were thought to be a relatively 
simple, yet powerful method, it has become apparent that there are 
serious sources of systematic error in the technique which need to 
be considered before reliable distances can be determined. Firstly, 
the majority of PNe are aspherical, so various corrections for pro¬ 
late ellipsoidal geometries have been applied (e.g. Li et al. 2002), 
and secondly, the angular expansion rate on the sky (a pattern ve¬ 
locity) was assumed to be equal to the spectroscopically measured 
gas velocity. However, these are usually not identical in nature. 
Mellema (2004) modelled the jump conditions for both shocks and 
ionization fronts, and found that the pattern velocity is typically 
~30% larger than the matter velocity, hence the calculated dis¬ 
tances are too short by this amount. Schonberner, Jacob & Steffen 
(2005b), using 1-D hydrodynamical modelling, also found that the 
pattern velocity is always larger than the material velocity. These 
authors found that the necessary correction factor ranged between 
1.3 and 3.0, depending on the evolutionary state of the CSPN. That 
such biases in expansion distances do exist is provided by the study 
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Table 5. Updated gravity distances using homogenised literature data. For CSPNe with multiple data, the adopted values are weighted means. 


Name 

T* (kK) 

logs 

MJMq 

V 

E(B-V) 

D (kpc) 

References 

Abell 7 

97 

7.28 

0.59 

15.50 

0.04 

0.53 ±0.18 

N99, G04, GB10, Z12 

Abell 15 

110 

5.70 

0.58 

15.73 

0.04 

4.0 ±1.2 

MM97 

Abell 20 

119 

6.13 

0.57 

16.47 

0.10 

3.16 ±0.95 

RK99 

Abell 21 

135 

7.25 

0.62 

15.99 

0.07 

0.82 ± 0.34 

N93, RK04, U 

Abell 31 

91 

7.15 

0.58 

15.54 

0.04 

0.60 ±0.30 

N99, G04, Z12 

Abell 36 

111 

5.75 

0.57 

11.55 

0.04 

0.53 ±0.17 

TH05, Z12 

Abell 39 

108 

6.41 

0.57 

15.62 

0.05 

1.57 ±0.57 

MM97, N99, G04, Z12 

Abell 43 

107 

5.54 

0.60 

14.74 

0.17 

2.47 ±0.30 

N99, ZR09, RF11 

Abell 52 

110 

6.00 

0.57 

17.66 

0.40 

3.95 ± 1.20 

RK04, U 

Abell 61 

95 

7.06 

0.58 

17.41 

0.05 

1.60 ±0.30 

N99, U 

Abell 74 

108 

6.82 

0.56 

17.05 

0.08 

1.9 ±0.9 

N99 

Abell 78 

113 

5.25 

0.64 

13.26 

0.14 

1.92 ±0.62 

WK92, RW98 

AMU 1 

80 

5.30 

0.55 

13.67 

0.09 

1.8 ±0.5 

DM15 

DS 2 

85 

5.10 

0.58 

12.37 

0.20 

1.10 ±0.35 

M88 

EGB 6 

101 

7.38 

0.59 

16.00 

0.04 

0.61 ±0.18 

LB05.LG13 

HaTr 7 

100 

6.00 

0.56 

15.11 

0.09 

1.80 ±0.70 

SW97 

HaWe 4 

108 

7.04 

0.56 

17.19 

0.24 

1.15 ±0.70 

N99, GB10 

HaWe 13 

68 

6.38 

0.40 

16.90 

0.44 

1.1 ±0.5 

N99 

HbDs 1 

111 

5.70 

0.59 

12.53 

0.14 

0.78 ± 0.06 

TH05. HB11,Z12 

IC 2448 

95 

5.40 

0.58 

14.26 

0.07 

2.40 ± 0.73 

HB11 

IC 2149 

39 

3.80 

0.56 

11.34 

0.20 

1.95 ± 0.64 

HM90, FH94 

IC 4593 

41 

3.70 

0.62 

11.33 

0.05 

3.0 ± 1.0 

TL02, HB11.M12 

IsWe 1 

100 

7.00 

0.56 

16.56 

0.22 

0.72 ± 0.23 

NS95. WH06 

Jacoby 1 

150 

7.25 

0.63 

15.52 

0.00 

0.70 ± 0.30 

W95, DH98, WD06 

Jn 1 

145 

6.75 

0.56 

16.17 

0.07 

1.55 ±0.50 

N93, W95, WH06 

JnErl 

130 

7.00 

0.60 

17.14 

0.02 

1.9 ±0.8 

RW95. WR05 

K 1-16 

160 

6.10 

0.58 

15.08 

0.04 

2.20 ±0.88 

HB95, W95, KW98. WR07 

K 1-27 

135 

6.40 

0.57 

16.11 

0.06 

2.20 ±0.90 

RR14b 

Lo 1 

110 

6.85 

0.58 

15.21 

0.00 

0.85 ± 0.26 

HB04, Z12 

Lo 4 

170 

6.00 

0.62 

16.60 

0.14 

4.6 ± 1.4 

WR07 

Lo 8 

90 

5.10 

0.58 

12.97 

0.05 

1.9 ±0.7 

HM90 

LoTr4 

120 

5.80 

0.60 

16.65 

0.17 

4.7 ± 1.3 

RR14 

M 2-29 

50 

4.00 

0.65 

15.50 

0.65 

7.1 ±2.1 

MM11, U 

Me We 1-3 

100 

5.50 

0.59 

17.10 

0.37 

5.5 ± 1.6 

SW97 

MWP 1 

163 

6.61 

0.565 

13.13 

0.03 

0.51 ±0.06 

CA07 

NGC 246 

150 

5.97 

0.59 

11.84 

0.02 

0.58 ±0.35 

HB95, W95, DW98, WR07 

NGC 650-1 

138 

7.31 

0.60 

17.53 

0.14 

1.38 ±0.40 

KP98, CA06 

NGC 1360 

105 

5.80 

0.56 

11.34 

0.01 

0.46 ± 0.08 

HD96, HB11.Z12 

NGC 1501 

136 

5.80 

0.57 

14.38 

0.67 

0.82 ±0.24 

KH97, W06, CA09, U 

NGC 1535 

71 

4.60 

0.63 

12.09 

0.02 

2.18 ±0.40 

BH95, HB11 

NGC 2371/2 

150 

6.00 

0.59 

14.85 

0.04 

2.15 ±0.50 

QF07, WR07 

NGC 2392 

44 

3.83 

0.64 

10.60 

0.09 

1.70 ±0.50 

HB11.MU12 

NGC 2438 

114 

6.62 

0.57 

16.82 

0.17 

1.88 ±0.57 

RK99, OK14 

NGC 2867 

141 

6.00 

0.60 

16.03 

0.32 

2.44 ±0.60 

QF07 

NGC 3587 

94 

6.97 

0.57 

15.74 

0.01 

0.87 ±0.26 

N99, Z12 

NGC 4361 

126 

6.00 

0.58 

13.26 

0.02 

0.93 ±0.28 

TH05, Z12 

NGC 5189 

135 

6.00 

0.60 

14.53 

0.34 

1.13 ±0.40 

QF07 

NGC 6720 

112 

6.93 

0.58 

15.29 

0.04 

0.92 ±0.28 

N99, Z12 

NGC 6853 

114 

6.82 

0.60 

13.99 

0.05 

0.49 ±0.20 

HB95, N99, TH05, GB10, Z12 

NGC 6905 

141 

6.00 

0.60 

14.58 

0.14 

1.62 ±0.48 

QF07 

NGC 7094 

no 

5.56 

0.59 

13.61 

0.12 

1.75 ±0.36 

KW98. N99, ZR09 

NGC 7293 

107 

7.10 

0.60 

13.48 

0.02 

0.29 ±0.13 

WD97, N99, GB10, Z12, U 

Pa 5 

145 

6.70 

0.56 

15.69 

0.10 

1.35 ±0.3 

DM15, U 

Ps 1 

38 

3.95 

0.60 

14.73 

0.10 

9.3 ± 1.1 

BB01, RH02 

PuWe 1 

100 

7.25 

0.58 

15.55 

0.10 

0.50 ±0.16 

MM97, N99, G04, GB10, Z12 

RWT 152 

45 

4.50 

0.55 

13.02 

0.12 

2.4 ±0.9 

EB82 

Sh 2-78 

120 

7.50 

0.70 

17.66 

0.32 

0.91 ±0.27 

D99 

Sh 2-188 

95 

7.41 

0.58 

17.45 

0.33 

0.73 ±0.24 

N99, GB10 

Sh 2-216 

91 

7.07 

0.56 

12.67 

0.04 

0.17 ±0.05 

RZ07, GB10 

TK 1 

86 

7.48 

0.58 

15.70 

0.02 

0.45 ±0.25 

G04, GB10 

WeDe 1 

127 

7.55 

0.68 

17.24 

0.09 

0.99 ±0.29 

LB94, N99, U 


References: BB01 - Bianchi et al. (2001); BH95 - Bauer & Husfeld (1995); CA06 - Corsico & Althaus (2006); CA07 - Corsico et al. (2007); CA09 - Corsico et al. (2009); D99 - Dreizler (1999); DH98 - 
Dreizler & Heber (1998); DM15 - De Marco et al. (2015); EB82 - Ebbets & Savage (1982); FH94 - Feibelman, Hyung & Aller (1994); G04 - Good et al. (2004); GB10 - Gianninas et al. (2010); HB95 - Hoare 
et al. (1995); HB04 - Herald & Bianchi (2004); HB11 - Herald & Bianchi (2011); HD96 - Hoare et al. (1996); HM90 - Herrero, Manchado & Mendez (1990); KH97 - Koesterke & Hamann (1997); KP98 - 
Koorneef & Pottasch (1998); KW98 - Kruk & Werner (1998); LB94 - Liebert et al. (1994); LB05 - Liebert et al. (2005); LG13 - Liebert et al. (2013); M88 - Mendez et al. (1988); M12 - Mendez et al. (2012); 
MK92 - Mendez et al. (1992); MM97 - McCarthy et al. (1997); MM11 - Miszalski et al. (2011); MM15 - Manick et al. (2015); N99 - Napiwotzki (1999); NS93 - Napiwotzki & Schonbemer (1993); NS95 - 
Napiwotzki & Schonberner (1995); OK14 - Ottl, Kimeswenger & Zijlstra (2014); QF07 - Quirion et al. (2007); RF11 - Ringat et al. (2011); RH02 - Rauch et al. (2002); RK99 - Rauch et al. (1999); RK04 - 





The Ha surface brightness - radius relation 9 


of the symbiotic nebula Hen 2-147 (Santander-Garcla et al. 2007). 
These authors found that the expansion parallax method gave a dis¬ 
tance of 1.5 ± 0.4 kpc, a factor of two lower than the distance of 3.0 
± 0.4 kpc obtained from the period-luminosity (P-L) relationship 
for the central Mira variable. Correcting for the jump condition de¬ 
scribed earlier, these authors find D = 2.7 ± 0.5 kpc, in much better 
agreement with the P-L distance. 

Following Mellema (2004), the exact value of the correction 
factor depends upon the shock’s Mach numbeQ (Al), given by: 

^ _ (7 + 1)(mi - u 0 ) + [(7 + l) 2 (u 0 - m ) 2 + 16ap] 1/2 

4a 0 

( 10 ) 

where 7 is the adiabatic index (for isothermal shock^j, 7= IX 
Mo is the pre-shock velocity of the gas (taken to be ~13 kins -1 , 
noting that the correction factor is only weakly dependent on the 
exact value), mi is the spectroscopically derived expansion velocity, 
and ao is the pre-shock sound speed (do = 11.7 kms -1 for nebular 
gas at 10 4 5 K, following Mellema 2004). The correction factor 7 Z, is 
then found from equation (4) of Mellema (2004), viz: 

v _ (7 + 1 )-Mmq + (7 + 1 )-M 2 a 0 

(7 + 1)A4mo + 2(A4 2 — l)a 0 

The ratio tends to unity for high values of AL that is high 
spectroscopic expansion velocities. Several PNe with optical ex¬ 
pansion parallaxes have bright rims with attached shells, and so the 
rim can be considered to be shock bounded (Mellema 2004), and 
not indicative of an ionization front. However, the very youngest 
PNe (e.g. Vy 2-2) need to be modelled as expanding (D-type) ion¬ 
ization fronts surrounded by neutral material (see also Schonberner 
et al. 2005b). In this case the correction factor is more difficult to 
evaluate (Mellema 2004) but has been applied to BD+30°3639. He 
obtains D = 1.3 ± 0.2 kpc, in agreement with the distance from 
Schonberner et al. (2005b). The most recent distance for this PN 
comes from the detailed analysis by Akras & Steffen (2012), who 
give D = 1.52 ± 0.21 kpc, which we adopt here. 

We have applied a numerical correction to all expansion dis¬ 
tances taken from the literature to account for the jump condition, 
unless it had been specifically taken into account, or the distance 
is based on the ballistic motion of high-proper motion features. In 
addition, unpublished HST expansion parallaxes were kindly pro¬ 
vided by A. Hajian (2006, pers. comm.; see also Hajian 2006), that 
were also utilised by F08 and Smith (2015). An example is given 
here (the southern PN, NGC 5882) to show how the correction fac¬ 
tor (1Z) is calculated. For this object, the new (uncorrected) expan¬ 
sion distance is D = 1.32 ± 0.2 kpc, with the additional note that 
the [N II] and [O III] images give the same distance. The [N II] and 
[O III] expansion velocities (Hajian et al. 2007) are also similar, 
with a mean of 25 kms -1 . Correcting for the jump condition, and 
assuming an isothermal shock (7 = 1) following Mellema (2004), 
equations ?? and ?? can be used to estimate a correction factor, 1Z 
= 1.3 ± 0.1. The corrected distance is D = 1.72 kpc, and a distance 
uncertainty of 25% has been assumed. Table | 6 ]provides expansion 
distances compiled from the literature, including the unpublished 
data from Hajian (2006), except for the kinematically complex ob¬ 
jects NGC 6326 and NGC 7026 (e.g. Clark et al. 2013). 

4 The Mach number is defined as M = vlv s , where v is the velocity of the 
object relative to the ambient gas and v s is the sound velocity in the gas. 

5 Mellema (2004) shows that the isothermal case is justified as most PNe 
(at least the ones which have had expansion parallaxes determined), have 
relatively high densities and slow shocks. 


Table 6. Expansion distances for 29 planetary nebulae. For PNe with more 
than one determination, the adopted values are weighted means. 


Name 

D (kpc) 

Reference 

Abell 58 

4.60 ±0.60 

C13 

BD+30 3639 

1.52 ±0.21 

LH02, AS 12 

DPV 1 

2.9 ± 0.8 

HJ14 

Hu 1-2 

>2.7 

MB 12 

IC 418 

1.3 ± 0.4 

GL09 

IC 2448 

2.2 ± 0.5 

PB02, M04, SJ05, H06 1 

J 900 

4.8 ± 1.0 

H06* 

KjPn 8 

1.8 ±0.3 

BM13 

M 2-43 

6.9 ± 1.5 

GG06 

NGC 2392 

1.3 ±0.3 

GD15i 

NGC 3132 

1.2 ±0.4 

H06 

NGC 3242 

0.78 ± 0.23 

HT95. M06. RG06 

NGC 3918 

1.45 ±0.30 

H06t 

NGC 5882 

1.72 ±0.43 

H06i 

NGC 5979 

2.0± 0.5 

H06* 

NGC 6210 

2.1 ± 0.5 

HT95. M04 

NGC 6302 

1.17 ±0.14 

ML08 

NGC 6543 

1.55 ±0.44 

RB99, M04 

NGC 6572 

2.0 ± 0.5 

HT95. KM96, M04 

NGC 6578 

2.90 ± 0.78 

PB04, M04 

NGC 6720 

0.72 ± 0.22 

OD09, OD13 

NGC 6741 

>1.5 

SB05 

NGC 6826 

2.1 ± 0.5 

SJ05, H06* 

NGC 6881 

1.6 ±0.6 

GR11 

NGC 6884 

3.30 ± 1.24 

PB02, M04 

NGC 6891 

2.9 ± 0.6 

PB02, H06* 

NGC 7009 

1.45 ±0.5 

S04 

NGC 7027 

0.92 ±0.10 

Z08 

NGC 7662 

1.19 ± 1.15 

HT96, M04 

Vy 2-2 

4.68 ± 1.20 

CS98, M04 


Notes: 1 Assumed uncertainty; 1 corrected according to the precepts discussed in the text. 
References: AS12 - Akras & Steffen (2012); BM13 - Boumis & Meaburn (2013); C13 - Clayton et 
al. (2013); CS98 - Christianto & Seaquist (1998); GD15 - Garcfa-Diaz et al. (2015); GG06 - 
Guzman et al. (2006); GL09 - Guzman et al. (2009); GR11 - Guzman-Ramirez et al. (2011); H06 - 
Hajian (2006); HJ14 - Hinkle & Joyce (2014); HT95 - Hajian et al. (1995); HT96 - Hajian & 
Terzian (1996); KM96 - Kawamura & Masson (1996); LH02 - Li et al. (2002); M04 - Mellema 
(2004); MB 12 - Miranda et al. (2012); ML08 - Meaburn et al. (2008); OD09 - O’Dell et al. (2009); 
OD13 - O’Dell et al. (2013); PB02 - Palen et al. (2002); RB99 - Reed et al. (1999); RG06 - Ruiz et 
al. (2006); S04 - Sabbadin et al. (2004); SB05 - Sabbadin et al. (2005); SJ05 - Schonberner et al. 
(2005b); Z08 - Zijlstra et al. (2008, and references therein). 


3.1.7 Distances from Photoionization Modelling 

Relatively accurate distance determinations using a self consistent 
treatment of spatiokinematic and photoionization modelling is a 
comparatively recent development. The development of powerful 
2-D and 3-D photoionization codes (e.g. Ercolano et al. 2003) al¬ 
lows the self-consistent determination of the PN structure, central 
star characteristics, and distance, once accurate spectrophotometric 
line mapping, narrowband imaging, and kinematic data are avail¬ 
able. This technique as applied to individual PNe (e.g. Monteiro et 
al. 2004; Schwarz & Monteiro 2006; Monteiro et al. 2011) holds 
promise, with all recent determinations summarised in Table |7] 
However, we have not utilised the distance for Mz 1 (Monteiro et al. 
2005), owing to the lack of a reliable CSPN magnitude needed for 
modelling. Additionally, Bohigas (2008) presented photoionization 
models for 19 PNe, deriving two distances per object by compar¬ 
ing the model output with the observed Ha flux and the angular 
size respectively. We only used PNe which had the model distances 
consistent to better than ±25%, with the additional requirement 
that the input parameters agreed with those in our database (Parker 
et al., in prep.). Only two PNe matched these requirements: JnEr 1 
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Table 7. PN distances from photoionization modelling. 


Name 

D (kpc) 

Reference 

Abell 15 

4.01 ± 1.0 T 

ER05 

Abell 20 

2.35 ± 0.60t 

ER05 

Hb 5 

1.4 ±0.3* 

RSM04 

IC 418 

1.25 ±0.10t 

MG09 

JnEr 1 

1.1 ±0.2 

B08 

K 3-72 

5.0 ±0.6 

B08 

Me We 1-3 

3.95 ± 1.01 

EF04 

NGC 40 

1.15 ±0.12 

Mil 

NGC 2610 

2.5 ± 0.5 

H06, U 

NGC 3132 

0.93 ± 0.25t 

MOO, SM06 

NGC 3918 

>1.5 

C87 

NGC 6026 

2.0 ± 0.5 

D13 

NGC 6369 

1.55 ±0.30t 

M04 

NGC 6781 

0.95 ±0.14 

SM06 


Notes: ^ Estimated uncertainty; ^ distance given half-weight. 

References: B08 - Bohigas (2008); C87 - Clegg et al. (1987); D13 - Danehkar et al. (2013); ER05 
- Emprechtinger, Rauch & Kimeswenger (2005); H06 - Harrington (2006); MOO - Monteiro et al. 
(2000); M04 - Monteiro et al. (2004); Mil - Monteiro et al. (2011); MG09 - Morisset & Georgiev 
(2009); RSM04 - Rice et al. (2004); SM06 - Schwarz & Monteiro (2006); U - unpublished data. 

and K 3-72. In Table[7] we present the photoionization model dis¬ 
tances for 16 calibrating PNe. 

3.1.8 Kinematic distances 

Kinematic distances can be determined for a restricted sample of 
PNe, namely those with little or no peculiar motion with respect 
to the local standard of rest. In other words, the PN partakes of 
nearly circular orbital motion around the Galaxy. The technique 
uses the position on the sky and the measured radial velocity of the 
PN to infer a distance (e.g. Corradi & Schwarz 1993; Corradi et al. 
1997; Phillips 2001), assuming a model for the Galactic rotation 
curve. The approach can also be used for any neutral hydrogen in 
the foreground of the PN which causes an absorption line at 21 cm 
in the radio spectrum. Thus the distance for the absorbing cloud 
can be determined, which is a lower limit to the distance of the 
PN (e.g. Pottasch et al. 1982; Gathier, Pottasch & Goss 1986; Ma- 
ciel 1995). This limit in some cases constrains the distance quite 
well. In this work an updated Galactic rotation curve slightly dif¬ 
ferent to the IAU standard has been utilised: the adopted values 
are v@ = 240 kms -1 , and Rq =8.3 kpc (Brunthaler et al. 2011). A 
flat rotation curve in the range of 4 ^ R ^ 14 kpc has also been 
assumed. For the cases where there is a kinematic ambiguity, the 
overall interstellar extinction proved useful in determining that the 
near distance was the only solution in each case. 

Only a few kinematic determinations have been adopted 
as calibrating data. Type I PNe (Peimbert 1978; Kingsburgh & 
Barlow 1994), which are produced from higher-mass progenitor 
stars, are in general the only objects for which this approach is 
valid, where we assume these objects have a low peculiar velocity 
relative to its local ISM. Their peculiar velocity is assumed to be 
equal to the velocity dispersion of main sequence stars of spectral 
types B3-A0, a u = 15 kms -1 (Cox 2000), as such stars, with main 
sequence masses of >3-4 Mq are the plausible progenitors for 
Type I PNe (cf. Karakas et al. 2009). This uncertainty dominates 
the error budget for each distance determination, especially as most 
have accurate systemic velocities. Table [ 8 ] summarises the best 
currently available distances (or limits) utilising this technique. 
The radial velocities were taken from the references given in the 
table, and were all converted to the LSR frame. Two distance de¬ 


Table 8. Kinematic distances for PNe mostly of Peimbert’s Type I. 


PN 

^LSR 

D (kpc) 

References 

Abell 79 

-44 ±8 

4.4 ± 1.0 

RC01 

BV 5-1 

-73 ±1 

5.5 ± 1.2 

JB00 

CVMP 1 

-28 ± 5 

1.9 ±0.7 

CV97 

IPHAS-PN 1 

-71 ±2 

7 0+ 4 - 5 
'• U -3.0 

M06 

HaTr10 

±63 ±5 

4.0 ± 1.0 

L12 

Hen 2-111 

-28 ±5 

1.9 ±0.6 

MW89 

HFG 2 

±23.5 ± 1 

2.1 ±0.5 

B87 

K 1-10 

±52 ±5 

5.0 ± 1.3 

L12 

K 3-72 

±28 ± 10 

3-8i+° 

CS93, L12 

M 2-53 

-61 ±2 

6.0 ± 1.0 

HB05 

M 3-3 

±55 ±2 

c c + 1-8 

H96 

M 3-28 

±32 ±3 


HB05 

M 4-14 

±49 ±3 

3.8 ± 1.1 

D08 

Mz 3 

-53 ±3 

3.4 ±0.8 

R00 

NGC 5189 

-13.3 ± 1 

1 O -1-0 ' 7 
i ' U -0.6 

SV12 

NGC 6751 

±42 ± 1 

2.7 ±0.7 

CM91, CG10 

SuWt 2 

±29 ±5 

2.3 ±0.6 

JL10 

We 1-4 

±28 ±5 

4.8 ± 1.5 

L12 

We 2-5 

-27 ±5 

2.3 ±0.6 

L12 

WeSb 4 

±69 ±3 

4.7 ± 1.0 

L12 


References: B87 - Brand et al. (1987); CG10 - Clark et al. (2010); CM91 -Chuetal. (1991); CS93 

- Corradi & Schwarz (1993); CV97 - Corradi et al. (1997); D08 - Dobriniic et al. (2008); F08 - 
Frew (2008); HB96 - Huggins et al. (1996); HB05 - Huggins et al. (2005); JB00 - Josselin et al. 
(2000); JL10 - Jones et al. (2010); L12 - Lopez et al. (2012); M06 - Mampaso et al. (2006); MW89 

- Meaburn & Walsh (1989); PhOl - Phillips (2001); PM02 - Pena & Medina (2002); R00 - Redman 
et al. (2000); RC01 - Rodriguez et al. (2001); SV12 - Sabin et al. (2012); U - unpublished data. 
Note HFG 2 and NGC 6751 are non-Type I PNe ionising ambient interstellar gas. 

terminations for non-Type I PNe are described in more detail below. 

HFG 2 (PHRJ0742-3247). This high-excitation, optically-thin 
nebula was discovered by Fesen, Gull & Heckathorn (1983), and 
later confirmed by Parker et al. (2006). The 17th-mag central star is 
ionizing part of an extended HII region of dimensions 1' x 4'. That 
the source of ionization is the CSPN is shown by spectroscopically 
detectable [O III] emission in the nebulosity immediately closest 
to the PN (F08). We adopt a revised Ha flux from Frew et al. 
(2014a) to calculate the surface brightness. A CO detection to the 
Hll region is reported by Brand et al. (1987), and the measured 
LSR velocity, +23.5 kms -1 leads to a distance for the PN of 2.1 ± 
0.6 kpc. 

NGC 6751. This is another example of an ambient Hll region 
ionised by a hot CSPN (Chu et al. 1991), in this case an early [WO] 
type. A revised kinematic distance of 2.7 ± 0.7 kpc has been deter¬ 
mined from the radial velocity data presented by Clark et al. (2010). 
See that reference for further details. 

3.1.9 Extinction Distances 

. Individual extinction distances can be determined for PNe by 
comparing their observed extinctions with stars in the immediate 
vicinity of the PN at a range of distances that bracket the PN’s dis¬ 
tance (Lutz 1973; Kaler & Lutz 1985; Gathier et al. 1986). While 
the method has the advantage of making no assumptions about the 
PN, it has proved difficult to calibrate in practice (Saurer 1995; 
Giammanco et al. 2011). The extinction is usually determined 
from the observed Balmer decrement of the nebular shell (e.g. 
Kimeswenger & Kerber 1998; Giammanco et al. 2011; Navarro, 
Corradi & Mampaso 2012), or by measuring the apparent colours 
of the CSPN, and assuming an intrinsic value for the colour index 








The Ha surface brightness - radius relation 11 


(see De Marco et al. 2013) to get the reddening directly (Weston, 
Napiwotzki & Sale 2009). In general, extinction distances have 
been taken from the literature only if the PN is within 4° of the 
Galactic plane (cf. Phillips 2006), which as an example, excludes 
all the distances from Martin (1994). At greater latitudes, the ex¬ 
tinction distances for more remote PNe can be greatly underesti¬ 
mated as it is effectively outside the main dust layer of the disk 
(see the discussion by Phillips 2006). Furthermore, distance deter¬ 
minations based on average extinction-distance diagrams or their 
equivalents (e.g. Acker 1978; Pottasch 1984; Napiwotzki 2001) 
have been excluded as calibrating data owing to the potentially low 
precision of the method. 

The distance uncertainties for the various literature determina¬ 
tions are rather inconsistent, with some being little more than rough 
estimates. If the nominal uncertainty on an individual extinction 
distance is less than 25%, it has been reset to that value here. While 
individual distances have rather large errors, the method as a whole 
is not expected to be biased to a short or long scale, provided that 
a substantial number of PNe are used as calibrators and no high- 
galactic latitude PNe are included. However, extinction distances 
to compact PNe might be overestimated if internal dust is signifi¬ 
cant (e.g. Ciardullo & Jacoby 1999; Giammanco et al. 2011), and 
the effect has been seen in young PNe like NGC 7027 (Navarro et 
al. 2012). Nevertheless, most PNe seem to show little or no inter¬ 
nal extinction due to intrinsic dust (F08), verified from the observed 
blue colours of the CSPNe in evolved objects at high latitudes, such 
as NGC 246 and NGC 7293 (see Bond & Ciardullo 1999; Landolt 
& Uomoto 2007; F08; De Marco et al. 2013). Table[9]gives a sum¬ 
mary of the adopted extinction distances, taken from the references 
listed following the table. 

3.1.10 Miscellaneous Distance Methods 

This section includes a small but varied set of distances obtained 
using methods other than those described above, as summarised in 
TableflOl For the historically observed final-flash CSPNe, we have 
assumed for visual maximum a luminosity of 5000 Lq and a bolo- 
metric correction of zero (i.e. My = Mb 0 i). The peak visual bright¬ 
ness for V605 Aql (Abell 58), FGSge (Hen 1-5), and V4334Sgr 
(Sakurai’s object = DPV 1) has been taken from Duerbeck et al. 
(2002), van Genderen & Gautschy (1995), and Duerbeck et al. 
(2000), respectively. An independent distance to FG Sge based on 
pulsation theory has been obtained by Mayor & Acker (1980). In 
addition, the classical nova V458 Vul is located inside a faint plane¬ 
tary nebula, which was flash-ionized by the nova outburst. Wesson 
et al. (2006) has described the various distance determinations to 
this object, which all agree within the uncertainties. 

As a further example, Wareing et al. (2006) modelled the mor¬ 
phology of the strongly asymmetric object Sh2-188 to determine 
the relative velocity in the plane of sky that best reproduces the 
observed PN/ISM interaction. Combining this transverse velocity 
with a measured proper motion of the CSPN leads directly to a dis¬ 
tance. Lastly, Eggen (1984) has determined a convergent parallax to 
NGC 7293 based on its assumed membership of the Hyades mov¬ 
ing group. While this distance is consistent with the trigonometric 
distance from Table[I] we have used the latter owing to its much 
smaller uncertainty. 

3.2 The Bulge Sample 

We also use a restricted set of Galactic bulge objects as an ad¬ 
junct to our calibration process (included in Tablell It. To constrain 


Table 9. Extinction distances for planetary nebulae. PNe with |b| ^ 5° have 
been excluded from this table. Weighted averages are quoted for PNe with 
more than one independent distance determination. 


Name 

D (kpc) 

References 

Abell 14 

5.4 ±0.8 

GCll 

BV 5-1 

3.0 ±0.4 

GC11 

CBSS 1 

4.0 ±1.0 

CB94 

CBSS 2 

4.8 ±1.5 

CB94 

CBSS 3 

4.8 ±1.5 

CB94 

CVMP 1 

2.0 ±0.5 

CV97 

Hen 2-111 

2.2 ±0.5 

F08 

IC 1747 

2.8 ±0.3 

A78, P84, KL85 

IPHAS-PN1 

5.9 ±1.5 

M06, F08 

J 900 

4.30 ±0.65 

GCll 

M 1-4 

3.30 ±0.35 

GCll 

M 1-71 

2.9 ±0.4 

GCll 

M 1-77 

2.5 ±0.1 

HW88 

Mz 2 

2.0 ±0.5 

F08 

NGC 2346 

1.06 ±0.15 

GP86 

NGC 2440 

1.77 ±0.45 

F08 

NGC 2452 

3.70 ±0.36 

A78, P84, GP86 

NGC 5189 

1.50 ±0.30 

F08 

NGC 6537 

2.81 ±0.45 

NC12 

NGC 6565 

2.0 ±0.5 

TC02 

NGC 6567 

1.68 ±0.17 

GP86 

NGC 6741 

2.60 ±0.55 

KL85, SB05, GCll 

NGC 6781 

0.83 ±0.24 

NC12 

NGC 6842 

2.39 ±0.28 

HW88, GCll 

NGC 6894 

1.15 ±0.25 

P84, KL85, GCll 

NGC 7026 

1.70 ±0.35 

P84, SW84, KL85, GCll 

NGC 7048 

1.80 ±0.50 

A78, HW88, GCll 

NGC 7354 

1.1 ±0.5 

KL85, GCll* 

PHR J1327-6032 

2.2 ±0.6 

F08 

SaWe 3 

2.1 ±0.3 

F08 

Sh 1-89 

2.2 ±0.3 

HW88, F08, GCll 

Vy 2-2 

2.30 ±0.17 

GCll 


Notes: * disparate values; object given half weight. 

References: A78 - Acker (1978); CB94 - Cappellaro et al. (1994); CV97 - Corradi et al. (1997); 
F08 - Frew (2008); GC11 - Giammanco et al. (2011); GP86 - Gathier et al. (1986); HW88 - 
Huemer & Weinberger (1988); KL85 - Kaler & Lutz (1985); M06 - Mampaso et al. (2006); NC12 
- Navarro et al. (2012); P84 - Pottasch (1984); SB05 -Sabbadin et al. (2005); SW84 - Solf & 
Weinberger (1984). 


Table 10. Miscellaneous distance estimates for six PNe. 


Name 

D (kpc) 

Method 

Reference 

Abell 58 

5.0 ± 1.5 

outburst brightness' 1 ' 

This work 

DPV 1 

3.8 ± 1.1 

outburst brightness^ 

This work 

Hen 1-5 

2.8 ±0.8 

outburst brightness 

This work 

Hen 1-5 

2.5 ± 0.5 

pulsation theory 

MA80 

NGC 7293 

0.18 ±0.03+ 

convergent parallax 

E84 

Sh 2-188 

0-85±g;SS 

proper motion 

WOZ06 

V458 Vul 

13.4 ± 2.0 

light travel-time 

WB06 

V458 Vul 

11.6 ±3.0+ 

nova decline 

WB06 


Notes: 1 Assumed uncertainty; ^ assumed luminosity of 5000 Mq for the central stars of Abell 58 
(V605 Aql), DPV 1 (V4334 Sgr) and Hen 1-5 (FG Sge) at maximum brightness. 

References: E84 - Eggen (1984); MA80 - Mayor & Acker (1980); WB06 - Wesson et al. (2006); 
WOZ06 - Wareing et al. (2006). 

Bulge membership and exclude foreground disk objects, we ap¬ 
plied constraints on the flux and diameter as is usual. We further 
constrained the sample using the observed radial velocities, taken 
primarily from the compilation of Durand et al. (1998). We further 
assumed that Bulge PNe had |Vn e i| > 125 kms -1 . While this ap¬ 
proach excludes many bona fide Bulge PNe, it has the benefit of 








12 D.J. Frew, Q.A. Parker and I.S. Bojicic 


excluding the vast majority of foreground disk interlopers, which 
would add noise to the relation. Integrated fluxes were taken from 
the sources discussed previously, and angular dimensions were 
mostly taken from Tylenda et al. (2003), Ruffle et al. (2004) and 
Kovacevic et al. (2011), and we have adopted the distance to the 
Galactic centre of 8.30 ± 0.23 kpc from Brunthaler et al. (2011). 
However, owing to the substantial line of sight distance through the 
Bulge, and the fact that the Bulge sample may not be symmetrically 
located around the Galactic centre, we have only given half-weight 
to these PNe in our final calibration. 


3.3 The Extragalactic Sample 

PNe in the nearest satellite galaxies of the Milky Way are resolved 
with HST, and have the advantage of an accurately known dis¬ 
tance. F08 showed that the Sna-r relation for the Galactic sample 
is consistent within the uncertainties with the Sna-r relation seen 
for MC PNe. In contrast to F08, we have now used these PNe in 
our analysis, enlarging our calibrating sample by a factor of two. 
We adopt distances of 50.0 ± 0.2 kpc (/.to = 18.49) for the LMC 
(Pietrzynski et al. 2013) and 61.7 ± 2.0 kpc (/to = 18.95) for the 
SMC (Graczyk et al. 2014), adopting line-of-sight depths of 1.0 kpc 
and 2.0 kpc respectively. Similarly, we use three PNe belonging to 
the Sagittarius dSph galaxy (e.g. Zijlstra et al. 2006) as calibrating 
nebulae. We adopt a distance to this system of 26 ± 2 kpc, for con¬ 
sistency with the complementary analysis of Vickers et al. (2015)13 
We should note that there is a significant line-of-sight depth to the 
SMC (Haschke, Grebel & Duffau 2012, and references therein), 
but evidently a much smaller depth for the main body of the SMC 
(Graczyk et al. 2014), which contains most of our calibrating PNe. 
There is considerable potential for a depth effect to be found in the 
Sgr dSph system as well, since none of the three PNe are located 
near the centre of the galaxy. Thus we have given half-weight in 
our final calibration to the PNe in the latter system. 


4 THE Sn a -r RELATION 

The SHa-r relation requires only an angular size, an integrated 
Ha flux, and the reddening to the PN. From these quantities, an in¬ 
trinsic radius is calculated, which when combined with the angular 
size, yields the distance. Recall that the Sn a -r relation has better 
utility than the equivalent [O III] and [N II] relations (Shaw et al. 
2001; F08), as it includes both bright objects and the most senile 
PNe over a broad range of excitation, and best reflects the under¬ 
lying ionised mass. The [N II] relation, especially, is strongly influ¬ 
enced by abundance variations between objects, and furthermore, 
there is negligible [N II] emission in the PNe of highest excitation. 
The Ha relation is also preferred to the equivalent H /3 relation, as at 
a minimum, Ha fluxes are a factor of approximately three brighter. 
As mentioned above, a number of high-quality Ha imaging surveys 
have recently become available, which have also allowed the deter¬ 
mination of accurate integrated Ha fluxes for a significant fraction 
of Galactic PNe. 

Overall, the inclusion of additional calibrating PNe and the use 
of refined input data (fluxes, extinctions, and angular dimensions) 

6 There is a moderately bright PN in the Fornax dSph galaxy at a distance 
of 137 ± 7 kpc (Kniazev et al. 2007), but no HST imagery is available for it, 
and a second peculiar H-deficient PN in its globular cluster Hodge 5 (Larsen 
2006), but like GJJC 1 in M 22, this exhibits no Ha emission. 


have led to a slight improvement of the distance scale with respect 
to F08; the present mean scale is about four per cent longer, and 
more in agreement with the independent theoretical tracks com¬ 
puted by Jacob, Schonberner & Steffen (2013). While some previ¬ 
ous authors (e.g. Schneider & Buckley 1996) have suggested that 
a single power-law is inadequate to handle both young and old 
PNe, we find that a linear Sna-r relation is applicable as a robust 
distance method, excluding only the very youngest optically-thick 
PNe and transitional objects. 


4.1 Fundamental observables 

4.1.1 Angular Dimensions 

For the brighter Galactic calibrating PNe, the angular dimensions 
have been taken from Tylenda et al. (2003) and Ruffle et al. (2004) 
if available. These works quote major and minor axes at the 10% 
level of the peak surface brightness isophote, which is a standard 
adopted throughout this work where feasible. Note that the adopted 
dimensions are for the main PN shell, which encloses the rim, 
or primary shock, but does not include any faint outer halo(s) if 
present (e.g. Corradi et al. 2003; Frew et al. 2012). Major and mi¬ 
nor dimensions for most of the largest PNe have been determined 
here anew, based on available digital broadband red or Ha + [N 
II] images at the same isophote level. These were primarily taken 
from the SHS, SSS, and IPHAS surveys with some recent images 
from the POPIPLAN survey (Boffin et al. 2012) also utilized. For 
compact Galactic PNe, we utilised HST images if available, either 
from the literature (e.g. Sahai et al. 2007; Gesicki et al. 2014; Hsia 
et al. 2014) or from the Hubble Legacy Archive^The dimensions 
of compact PNe derived from ground-based measurements were 
corrected using a PSF deconvolution if needed (e.g. Ruffle et al. 
2004). We then calculated geometric mean diameters and radii for 
each PN. The uncertainties have been adopted directly from the rel¬ 
evant references if present, or calculated from inverse variances if 
more than one determination is available. 

For the LMC and SMC PNe we adopt the major and minor 
axial dimensions from Shaw et al. (2001), Stanghellini et al. (2002, 
2003) and Shaw et al. (2006), based on HST imagery. For consis¬ 
tency with the sample of Galactic calibrating objects, the angular 
dimensions at the 10 per cent brightness contour have been used 
from these references, rather than the ‘photometric radii’, encom¬ 
passing 85% of the total flux, defined by Stanghellini et al. (1999). 
For the three calibrating PNe belonging to the Sagittarius dSph 
galaxy, we adopted the dimensions from Zijlstra et al. (2006). 

The isophote method is best suited for elliptical and round 
PNe. However, some highly evolved PNe strongly distorted by in¬ 
teraction by the ISM have been treated differently. In these cases 
a strict application of the 10 per cent isophote rule may only give 
dimensions of the bright interacting rim, a typical example being 
Sh2-188 (Wareing et al. 2006). In this case an isophote which in¬ 
cludes the non-interacting part of the main shell is used to give 
the overall dimensions of the object. Similarly, the dimensions for 
some evolved bipolar PNe are sometimes hard to define, and are de¬ 
pendent on the exact orientation of the ‘waist’. In most cases these 
are relatively large PNe, so the subjective effect of choosing an ap¬ 
propriate contour has only a relatively small percentage change on 
the overall dimensions of the nebula. FigureQ] shows how the ma- 


7 see http://hla. stsci . edu/ 


The Ha surface brightness - radius relation 13 



Figure 1. Major and minor axes over-plotted on three PNe, to show how the dimensions are determined; the elliptical isophotes have been omitted for clarity. 
The objects are (from left to right) the double-shell elliptical NGC 2022. the bipolar Hubble 12, and the strongly asymmetric Sh 2-188 (image credits: Hubble 
Legacy Archive and INT Photometric H a Survey of the Northern Galactic Plane). 


jor and minor axes have been determined for three PNe of differing 
morphological types. 

4.1.2 Integrated Fluxes 

For Galactic PNe, the integrated Ha: fluxes and their uncertain¬ 
ties are mostly adopted from Kohoutek & Martin (1981), Dopita 
& Hua (1997), Wright, Corradi & Perinotto (2005), and FBP13, 
for the brighter objects, or from F08 and Frew et al (2014a) for a 
few of the largest and most evolved PNe. For the LMC and SMC 
PNe we adopt the Ha fluxes and associated uncertainties from 
Shaw et al. (2001), Stanghellini et al. (2002, 2003) and Shaw et 
al. (2006), supplemented with data from Reid & Parker (2010b). 
For the PNe belonging to the Sagittarius dSph galaxy, we average 
the integrated Ha fluxes from Ruffle et al. (2004), Zijlstra et al. 
(2006) and FBP13. 

Note that the integrated fluxes for less-evolved PNe, especially 
those measured with photoelectric photometry through large aper¬ 
tures or from CCD surveys of limited resolution may include some 
or all of any faint surrounding AGB halo. We expect this to be a 
minor effect, as the typical halo surface brightness is a factor 10 -3 
less than the main shell, while the surface area of the halo is an 
order of magnitude larger than the main shell (see Corradi et al. 
2003). This means that on average, only about one per cent of the 
total flux resides in a typical AGB halo. Moreover, since the cali¬ 
brating sample includes several PNe with surrounding haloes, there 
should be little error in the application of our method to other ob¬ 
jects. 


4.1.3 Extinction Constants 

The logarithmic extinction constants, cup, for Galactic PNe are 
widely scattered in the literature. Extensive data compilations in¬ 
clude CKS, Tylenda et al. (1992), Condon & Kaplan (1998), Ruffle 
et al. (2004), Giammanco et al. (2011), Kovacevic et al. (2011), 
and FBP13. The extinction constants are usually determined from 
the Balmer decrement, as derived from optical spectroscopy, or 
by comparing the Balmer and radio continuum fluxes. To be as 
homogenous as possible, we re-calculated the radio-Ha extinc¬ 
tions using the radio data and methods given in Bojicic (2010) and 
Bojicic et al. (2011a, 2011b, and references therein). 

However, since the extinctions for many faint PNe were ei¬ 


ther previously unknown, or unreliable, new values were deter¬ 
mined where applicable. Similarly, extinctions for brighter PNe 
were re-derived from published Ha/H/3 ratios adopting a Howarth 
(1983) reddening law. For the Ha/H/3 ratios we adopted an aver¬ 
age of the data presented in Acker et al. (1992), the Catalog of 
Relative Emission Line Intensities Observed in Planetary Nebulae 
(ELCAT) compiled by Kaler, Shaw & Browning (1997), the exten¬ 
sive database of >2000 spectra taken as part of the MASH survey 
and related programmes, supplemented with data taken from more 
recent papers in the literature, including Torres-Peimbert & Peim- 
bert (1977), Kohoutek & Martin (1981), Gutierrez-Moreno, Cortes 
& Moreno (1985), Shaw & Kaler (1989), Dopita & Hua (1997), 
Tsamis et al. (2003, 2008), Liu et al. (2004), Wright, Corradi & 
Perinotto (2005), Zhang et al. (2005), and Wang & Liu (2007). 
Other papers were outlined in Lrew et al. (2013). Lor higher- 
latitude objects that still had poor-quality data, we utilised the red¬ 
dening data from Schlafly & Linkbeiner (2011) as a cross-check. 
Linally. for PNe with adequate central star data, E(B-V) values for 
the central stars have been calculated following L08, De Marco et 
al. (2013) and Douchin et al. (2014), using available UBVR C I C J 
photometry from the literature. 

An average of measurements from several independent 
sources should be fairly representative of the extinction for each 
PN. The extinction uncertainties have been adopted directly from 
the relevant references if present, or calculated from inverse vari¬ 
ances if more than two independent values are available. We plan to 
publish the individual extinction determinations separately, in Ver¬ 
sion 1 of our global MASPN Database (see Parker et al. 2015). 

Lor the extragalactic PNe we calculate the extinction con¬ 
stants from the flux data presented by Shaw et al. (2001, 2006), 
Stanghellini et al. (2002, 2003), Ruffle et al. (2004), Zijlstra et al. 
(2006), and Reid & Parker (2010b), adopting a minimum value 
from Schlafly & Finkbeiner (2011) if the calculated extinction is 
less than this. The H/3 and Ha logarithmic extinction constants, cp 
and Cot , are related to the reddening following the Howarth (1983) 
extinction law: 

cp = 1.45 E(B - V) 

c a = 0.99 E(B - V) y ’ 

The Ha extinction coefficient was added to the observed log¬ 
arithmic Ha flux to get the reddening-corrected flux for each PN. 
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The intrinsic Ha surface brightnesj^ in units of ergcm -2 s -1 sr _1 
was then calculated from the angular geometric radius (6) and 
reddening-corrected flux, using the formula: 

^ (13) 


4.2 Final Calibrating Sample 


Nearly 30 Galactic PNe have distances based on more than one 
primary method. For these PNe, a weighted average distance has 
been calculated based on the quoted uncertainties of each individ¬ 
ual distance determination. For consistency, individual distances 
were combined within each method first (after removing outlying 
data points using a 2<r cut). These were then combined with dis¬ 
tances from other primary methods weighted by inverse variances 
to determine the final weighted distance, using: 


D w 


Er=i wiDi 

E n 

i= i w i 


(14) 


where [D i, Z?2 • • • D n ] are the individual distance estimates, 
with associated weights [ini, W 2 ■ ■ ■ w n ] determined from the in¬ 
verse variances, Wi = 1/of. The uncertainty of the weighted mean 
distance was calculated (following FBP13) as: 


a D w = 


Hi 

Hf - H 2 


(Fi - F w ) 2 

i= 1 


0.5 


(15) 


where Hi = Ef=i w i and H2 = J2i =1 w i- 

Finally, for each calibrator, the linear radius was determined 
from the angular radius and the adopted distance using Equation ??. 

This approach is quite robust to any error in the angular di¬ 
mensions, because this flows through to both the surface brightness 
and the radius. For example, a 20 per cent uncertainty in each an¬ 
gular dimension (40 per cent uncertainty in the calculated surface 
brightness) leads to only a ~10 per cent uncertainty in the distance. 
Similarly, owing to the form of the Snc,-r relation, an uncertainty 
of 20 per cent in the Ha flux leads to only a 5 per cent error in the 
computed radius, i.e. the PN distance. Hence, scatter introduced 
into the Sna-r relation due to observational uncertainties in the 
angular dimensions, fluxes or extinctions are generally minor com¬ 
pared to the uncertainties in the distances of the calibrating PNe, 
or the dispersion in the relation due to cosmic scatter (see below). 
However, for highly reddened PNe, the uncertainty in the surface 
brightness is dominated by the extinction uncertainty which can 
reach 0.3 dex in some cases, leading to an additional uncertainty of 
20 per cent in the distance.. 

Table mi gives the relevant observational and derived data 
for the full calibrating sample of 322 PNe. These range from 
the very nearest objects out to PNe at the distance of the SMC 
(0.13 ^ D ^ 60 kpc). The columns in Table 1 11 1 consecutively give 
the PN designation, common name, adopted distance (in kpc), the 
method of distance determination, a simplified morphological code 
(E = elliptical, B = bipolar, R = round, A = Asymmetric) after 
Parker et al. (2006), the major and minor dimensions in arcseconds, 
the adopted E(B — V ) value (in mag), the reddening-corrected Ha 
surface brightness (in cgs units per steradian), and the logarithm of 
the nebular radius (in pc). 


8 To convert a log flux per steradian to a log flux per square arcsec, subtract 
10.629 dex. 



log R (pc) 



log R (pc) 


Figure 2. Top panel: Sna-r relation plotting the Galactic calibrating sam¬ 
ple of 206 PNe (crosses), as well as the the 126 extragalactic PNe from 
the LMC, SMC, and Sgr dwarf spheroidal galaxy (red diamonds), spanning 
>6.5 dex in surface brightness. The line is a least-squares bisector fit to 
the entire calibrating sample. The shallower gradient of the relation at small 
radii is compared with theoretical tracks in Fig. [5] Lower panel: Su a -r 
relation comparing Galactic Bulge PNe with the remaining PNe. 


The general form of the relationship between surface bright¬ 
ness and radius is expected to be a power law, with constants 7 and 
5 describing the slope and zero point respectively, viz: 

log Shc* = 7 log r — 6 (16) 

We use an ordinary least-squares (OLS) bisector fit (Isobe et 
al. 1990) to represent the full calibrating sample, since observa¬ 
tional errors are present in both the nebular fluxes and diameters 
(i.e. the surface brightness) which are independent of the errors on 
the distances, and hence the physical radii. The justification for this 
approach was discussed by Isobe et al. (1990) and Feigelson & 
Babu (1992). Disk PNe with formal uncertainties in the distance of 
less than 10% have been given double weight in the calculation of 
the coefficients. All other PNe have been assigned unit weight, ex¬ 
cept for the Bulge objects, assigned half weight. The best fit based 
on our full sample of 332 PNe is represented by the equation: 

log S Ha = —3.63(±0.06) log r - 5.34(±0.05) (17) 

with a Pearson correlation coefficient, R = —0.96. The slope 
is steeper than the r~ 3 law previously found for LMC and SMC 
PNe by Shaw et al. (2001) and Stanghellini et al. (2002), primar¬ 
ily due to the different treatment of the PN dimensions by those 
authors. 
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Table 11. Final calibrating nebulae for the Sjn a -r relation. The table is published in its entirety as an online supplement. A portion is shown here for guidance 
regarding its form and content. 


PN G Name D (pc) Method Trend Morph cl {") b {") E(B-V) So (Ha) log r (pc) 


002.1+01.7 

JaFu 1 

7200 ± 700 

c 

Inter 

Eb 

8.0 

8.0 

1.93 + 0.21 

-2.20 + 0.26 

-0.86 

002.4+05.8 

NGC 6369 

1550 ± 300 

M 

Inter 

Eb 

30.0 

29.0 

1.31 + 0.16 

-1.01 + 0.17 

-0.96 

003.5-04.6 

NGC 6565 

2000 ± 500 

X 

Inter 

E 

18.0 

13.0 

0.31 + 0.10 

-1.95 + 0.12 

-1.13 

004.0-03.0 

M 2-29 

7100 + 2200 

G 

Thin 

E 

4.8 

3.6 

0.72 + 0.14 

-1.25 + 0.15 

-1.16 

010.4+04.4 

DPV 1 

3400 ± 500 

M; Z 

Thin 

R 

44.0 

44.0 

0.71 + 0.08 

-4.35 + 0.15 

-0.51 

010.8-01.8 

NGC 6578 

2900 ± 800 

E 

Inter 

E 

12.1 

11.8 

0.93 + 0.10 

-1.18 + 0.12 

-1.08 

011.7-00.6 

NGC 6567 

1680 ± 170 

E; H 

Thin 

E 

8.1 

6.4 

0.48 + 0.10 

-0.79 + 0.11 

-1.52 

013.8-02.8 

SaWe 3 

2100 ± 300 

X 

Thick 

B 

110.0 

80.0 

0.72 + 0.27 

-3.82 + 0.27 

-0.32 

019.6+00.7 

MPA J1824-1126 

11800 + 4100 

P 

Inter 

E 

13.0 

13.0 

1.19 + 0.14 

-3.30 + 0.20 

-0.43 

021.8-00.4 

M 3-28 

zouu_ 130 o 

K 

Thick 

B 

24.1 

12.1 

1.34 + 0.21 

-2.32 + 0.21 

-0.99 


Method codes: B - eclipsing binary CSPN; C - cluster membership; E - expansion parallax; G - gravity distance; H - HI absorption distance; K - kinematic method; M - photoionization model distance; P - 
photometric parallax; T - trigonometric parallax; X - extinction distance; Z - other distance estimate. 


The overall impression of the Shc«-?~ relation (Fig.[2j is a well 
behaved linear trend, but with a shallower gradient at small radii, 
discussed further in 114.3.31 There may be a flattening of the slope 
at the very bottom of the locus, but this needs to be confirmed with 
more data. The origin of the radius dependence at large radii may 
be due to more uncertain distances combined with lower quality 
Ha fluxes for the very largest PNe. It is also possible that some 
of the very oldest PNe may be ‘re-brightened’ by an interaction 
with the ISM (see Wareing 2010). The most discrepant objects 
Sh2-188, Sh2-216, and WeDe 1 are within ~100pc of the Galac¬ 
tic mid-plane or less than the dust scale height (Spitzer 1978). The 
surface brightness of these PNe might be enhanced by mass aug¬ 
mentation from the ISM, especially close to the Galactic plane, or 
alternatively by shock excitation for fast moving PNe (Wareing et 
al. 2006), which would lead to these objects lying above the power 
law derived from the total calibrating sample. Indeed the optical 
spectrum of Sh2-188, shows extraordinarily strong [S II] lines for 
a PN (Rosado & Kwitter 1982), suggesting shock excitation is im¬ 
portant in this object. 

4.3 PN subsamples in the Srta-r plane 

We recommend applying the mean Sna-r trend (Equation ??) for 
all PNe that have a spectroscopic signature that does not allow clas¬ 
sification as definitively optically-thick (1 14.3.11 ) or optically-thin 
( H4.3.21 . and for other PNe for which the required optical spec¬ 
troscopy is currently lacking. The calibrating PNe in the Sna-r 
relation represent the full range of properties manifested by PNe, 
such as morphological type, excitation class, ionised mass, metal- 
licity, and central star luminosity, so we have hopefully circum¬ 
vented the thorny problem of Malmquist bias(3 (Malmquist 1924). 
Having new and revised data available for these calibrators also 
provides the opportunity to investigate the presence of any sub¬ 
trends within the relation. Tablell2|provides a summary of the equa¬ 
tion coefficients for the most important subsets of calibrating neb¬ 
ulae. Excluding the very youngest PNe, the observed power-law 

9 Malmquist bias is present when the intrinsic (cosmic) dispersion of a 
sample of objects is significant. In other words, if a sample of objects (stars, 
PNe or galaxies, for example) is flux-limited, then only the most luminous 
objects are selected at large distances, so there is an observed increase in 
the average luminosity of a flux-limited sample as distance increases. 



log R (pc) 

Figure 3. Sn a ~r relation for the calibrating sample (excluding the Bulge 
objects), with morphology indicated by different symbols (refer to the text 
for more details). A colour version of this figure is available in the online 
journal. 


slope of the Sua-r relation is between —3.3 and —3.8, depend¬ 
ing on the subset used. The small offset between the Galactic disk 
and extragalactic samples is due to one or more of Malmquist bias 
(the extragalactic sample is flux and surface brightness limited), 
systematic errors in measuring PN diameters (more difficult for ex¬ 
tragalactic PNe), and possibly progenitor mass and metallicity dif¬ 
ferences (e.g. Jacob et al. 2013) between the different galaxies. 

Owing to the relative difficulty of morphologically classify¬ 
ing PNe from two-dimensional images (e.g. Kwok 2010; Chong et 
al. 2012), we do not formally calculate different sub-trends for the 
various morphological classes, but only provide a visual breakdown 
by class, seen in the right panel of Figure[3) Canonical bipolar PNe 
and elliptical PNe with bipolar-cores tend to populate the upper 
part of the broad trend in the SHo-r plane. Elliptical PNe without 
bipolar cores are more uniformly spread, while spherical PNe tend 
to plot beneath the mean trend-line, at moderate to large radii. To 
help alleviate the problem of cosmic scatter, we now subdivide the 
full ensemble of PNe into different subsets based on spectroscopic 
criteria, discussed in the following sections. 
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Table 12. Summary of revised Su a —r relation best-fit constants for differ¬ 
ent PN subsets as defined in the text. 


Subset 

n 

7 


I 

5 


R 

All Calibrators 1 " 

322 

-3.63 

± 

0.06 

-5.32 

± 

0.05 

-0.96 

Galactic Disk 

147 

-3.58 

± 

0.06 

-5.38 

± 

0.04 

-0.96 

Galactic Bulge 

45 

-3.27 

± 

0.22 

-4.85 

± 

0.25 

-0.90 

Extragalactic^ 

126 

-3.50 

± 

0.11 

-5.13 

± 

0.11 

-0.94 

Optically-thick 

126 

-3.32 

± 

0.12 

-4.97 

± 

0.08 

-0.95 

Intermediate 

106 

-3.59 

± 

0.09 

-5.21 

± 

0.10 

-0.97 

Optically-thin 

90 

-3.75 

± 

0.11 

-5.73 

± 

0.07 

-0.97 

Compact (r< 0.04 pc) 

34 

-2.74 

± 

0.51 

-4.15 

± 

0.80 

-0.68 


Note: 1 Includes four Galactic halo PNe; 1 LMC / SMC PNe, and 3 PNe from the Sgr dSph galaxy. 


4.3.1 Optically-thick PNe 

These PNe have relatively strong low-excitation features such 
as the [Nil], [Oil] and [SII] lines. We follow Kaler & Jacoby 
(1989) and Jacoby & Kaler (1989) in defining an optically-thick 
PN as having the reddening-corrected ratios F(X3727)/F(H(3) ^ 
1.5 and/or J ? (A6584)/F(Hcr) ^1. Using only those calibrators 
that meet these spectroscopic criteria to define the relation, the 
optically-thick (or Tong’) trend is given by the equation: 

log S Ha = —3.32(±0.12) log r - 4.97(±0.08) (18) 

Many optically-thick bipolar PNe also have Type I 
chemistries, using the Kingsburgh & Barlow (1994) definition. A 
subset of 45 known Type I PNe was extracted from the overall cali¬ 
bration sample, all but one of which is morphologically bipolar, and 
the coefficients are given in Tablel 121 The resulting relation is sta¬ 
tistically indistinguishable from the general optically-thick trend, 
which is preferred. 

4.3.2 Optically thin PNe 

These PNe are the spectroscopic opposites of the optically-thick 
PNe, and are defined as PNe having very weak or absent low ex¬ 
citation lines of [Nil], [Oil] and [S II] (cf. Kaler 1981; Frew et 
al. 2014c). Formally we define optically-thin PNe as having the 
line ratio T’(A6584)/J ? (Ha) ^ 0.1. The [Oil] and [SII] emission 
lines are similarly weak to absent. A subset of high-excitation (HE) 
objects have the same [NII] criterion, but also have F’(Hell) ^ 
0.75 F(H/3 ), and relatively strong emission lines of other high- 
excitation species, such as [OlV], [Ariv], [ArV], and [NeV] 
(cf. F08). Representative examples of the latter group include 
NGC 1360 (Goldman et al. 2004) and the more evolved object 
MWP 1, which is invisible on deep [NII] images (see Tweedy & 
Kwitter 1996). Note that the nebular excitation class (e.g. Dopita & 
Meatheringham 1991; Reid & Parker 2010a) does not map closely 
with our definition of optical depth, so has not been investigated 
further. 

Most HE PNe appear to have CSPNe still on the nuclear burn¬ 
ing track close to the turnaround point or 'knee' in the HR dia¬ 
gram. These PNe are optically thin to the HI continuum and usually 
to the He II continuum as well, and consist essentially of a He 2+ 
Stromgren zone, i.e. TAHell) > T z ( H) (Koppen 1979; Torres- 
Peimbert et al. 1990). The ionization parameter is high, and their 
spectroscopic uniformity reflects the systematically lower ionised 
masses of these nebulae. Consequently, these PNe plot near the 
lower bound of the overall SHa-r locus. However, their CSPNe are 
spectroscopically heterogeneous, with both H-rich and H-deficient 



log R (pc) 

Figure 4. SHa-r relations for optically-thick and optically thin PNe, plot¬ 
ted separately. A colour version of this figure is available in the online jour¬ 
nal. 

nuclei, and at least two belong to the born-again class (e.g. Guer¬ 
rero et al. 2012 and references therein). This is suggestive that 
several evolutionary scenarios may produce low-mass PNe (Frew 
& Parker 2007, 2010, 2012). The optically-thin (or ‘short’) trend 
should only be used for PNe that meet the spectroscopic criteria 
described above. It is represented by the equation: 

logSHc = —3.75(±0.11) logr — 5.73(±0.07) (19) 

HE PNe typically have either round or elliptical morpholo¬ 
gies, sometimes with amorphous filled centres, though some are 
strongly axisymmetric objects associated with post-common enve¬ 
lope nuclei (De Marco 2009; Corradi et al. 2011). Indeed many 
post-common envelope PNe are optically-thin following our defi¬ 
nition, from which Frew & Parker (2007) and F08 suggested that 
these PNe have systematically lower ionised masses in the mean, 
typically only ~0.1 Mg. Curiously, known close-binary PNe show 
a somewhat restricted range of Ha surface brightness (5 hc» £ 
—2.5 erg cm _2 s _1 sr _ ) compared to the full observed range for all 
PNe (Sho — +0.2 to — 6.7 erg cm~ 2 s -1 sr -1 ). In other words, the 
PNe of highest surface brightness are rarely observed to host close¬ 
binary nuclei. This has been traditionally interpreted as a selection 
effect (e.g. Bond & Livio 1990), but may instead be pointing to a 
physical effect in that post-CE PNe are born “old”, with moder¬ 
ate surface brightnesses at best, and with preferentially lower-mass 
CSPNe. To address this problem, a more detailed statistical study 
of these PNe is planned for a future paper in this series. 

4.3.3 Compact high-SB PNe 

The overall impression of the Sac-r relation is that of a shallower 
gradient at small radii. This was noted by F08, but is more apparent 
with the revised calibrating sample from this work, albeit demon¬ 
strated mostly by the Cloud and Bulge sub-samples. To investigate 
this, we subdivided the calibrating sample into two groups on the 
basis of intrinsic radius, separated at logr = —1.40 (r = 0.04 pc). 
A bisector fit to the compact PN sample (n = 34) is given by: 

log Sna = —2.74(±0.51) logr - 4.15(±0.80) (20) 

with a markedly lower correlation coefficient of R = —0.68. 
This slope is shallower than the gradient we observe for the full 
calibrating sample. However, as compact PNe in the Galaxy tend 
to have a lower surface brightness for a given radius than those 
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observed to date in the Magellanic Clouds, likely due to selection 
effects, we recommend against using this relation at this point. Al¬ 
ternatively, the youngest, dustiest PNe may be amenable to hav¬ 
ing distances calculated via the SED technique (e.g. Vickers et al. 
2015), further described in t )A2l 


4.3.4 Subluminous PNe 

We find evidence for a small heterogeneous group of peculiar, sub- 
luminous PNe that fall >3 a below the main Sua-r locus, based on 
the primary distance estimates tabulated here. These are RWT 152, 
HbDs 1, K 1-27, HaWe 13, Hen 3-1357 (the Stingray nebula), and 
the central core of KjPn8 (discussed in UAH . The first two appear 
to have low-mass H-normal stars and may represent a population 
of objects largely overlooked in current surveys, though there is 
some evidence that HbDs 1 might be a wisp of ionized ISM (Frew 
et al., in preparation). However RWT 152 appears to have the typi¬ 
cal morphology of a PN: its flux and diameter data have been taken 
from Pritchet (1984) and Aller et al. (2014) respectively. K 1-27 has 
a rare O(He) CSPN (Reindl et al. 2014a) and its discrepant nature 
has been discussed previously by Frew & Parker (2010). HaWe 13 
has a ionizing star on either a post-RGB or post-EAGB track, based 
on the parameters given in Table[5] and its morphology appears to 
be consistent with it being produced via a common-envelope in¬ 
teraction (e.g. Hall et al. 2013). A further object. Hen 3-1357, has 
been argued to be the product of a post-EHB pathway (see Reindl 
et al. 2014b), being a young, compact nebula at an unusually short 
distance of ~1.5kpc, calculated via the gravity method. For these 
reasons, none have been used as calibrating nebulae, but are plotted 
in Fig. lAll for illustrative purposes. 


4.4 The physical basis for the .SW-r relation 

Detailed photoionization modelling of the Sac-r relation and its 
relationship to central star evolutionary tracks (Kwok 1985; Van 
de Steene & Zijlstra 1995; Jacob et al. 2013), is beyond the scope 
of this paper but making some simple assumptions from emission 
theory, we can relate the observed gradient of the Sua-r relation 
to other parameters such as the ionized mass and electron density. 
For an uniform spherical nebula of radius r, the integrated flux Fhc 
emitted by the Ha recombination line is given by: 

Ftla — ^ ^ (21) 

where n e and n p are the electron and proton densities respec¬ 
tively, and D is the distance to the PN (see Hua & Kwok 1999). In 
practice, PNe are not homogenous, and a volume filling factor e is 
used to take this into account. Various values are presented in the 
literature, but a consensus value, e = 0.3, is often adopted (Boffi & 
Stanghellini 1994; cf. Gathier 1987; Pottasch 1996). 

In the absence of extinction, the nebular Ha surface brightness 
is given by: 

Shc* = | n 2 r h vn a a^L (22) 

while the nebular ionized mass, Mi on is calculated with the 
following expression: 

47T 3 

Mi on = —np^mner (23) 

where /r is the mean atomic mass per hydrogen atom. Com¬ 
bining equations ?? and ??, the ionized mass can be expressed in 


terms of the angular radius, 9, and the Ha flux as: 


M ion 


47iymiH l/2 fl 3/2 n 5/2 pl/2 

(3hl* a *eOif a )l/3 ° H “ 


(24) 


where x e = n e /n p ~ 1.16 (Hua & Kwok 1999). Simplifying, 
equation ?? can be finally expressed in terms of the distance: 


Mon/M© = 0.035 s 1/2 9 3/2 D 5/2 F n f* (25) 

where now, F{ ia is the nebular Ha flux in units of 10~ 12 
ergcm~ 2 s _1 , 9 is in arcmin and D in kpc. Since, from equation ??, 
the surface brightness Shc* oc n 2 r, and since n e oc M r~ 3 , we can 
simplify to: 

S Hl * oc M 2 on r~ 5 (26) 


A natural consequence of the interacting stellar winds (ISW) 
model (Kwok, Purton & FitzGerald 1978; Kwok 1982) is that the 
mass of a PN shell increases with age, due primarily to the expan¬ 
sion of the ionization front within the nebula, as well as the snow¬ 
plow effect when the PN becomes evolved (Villaver, Manchado & 
Garcfa-Segura 2002). Hence, unlike the Shklovsky method which 
assumes constant ionised mass, PNe manifest an observable mass- 
radius relation. Recalling that Mi on = r 13 from equation ??, we can 
also write: 


Stfa oc r 2/3 " 5 (27) 

Now the Shklovsky constant-mass assumption (/3 = 0) pre¬ 
dicts a r -5 power law (Seaton 1968), which is much steeper than 
observed. Using the set of calibrating PNe defined here, the ob¬ 
served mean r -3,6 relation predicts a value for (3 = 0.7, some¬ 
what smaller than earlier determinations (e.g. Daub 1982; Milne 
1982; Kwok 1985), which we attribute to this study including the 
most evolved PNe with very faint central stars. Since the temper¬ 
ature and luminosity of the ionizing star change markedly during 
the evolution of the PN, this has a direct influence on the index /3 
(Perinotto et al. 2004). Yet despite our simplifying assumptions, it 
is quite remarkable that a simple linear relationship essentially de¬ 
fines the full population of PNe in the Sua-r plane, excluding the 
very youngest objects. 

Both Kwok (1985, 1993) and Samland et al. (1993) showed 
that errors in statistical distances increase rapidly as /? —> 2.5, at 
which point the method becomes degenerate; i.e. there is no depen¬ 
dence of surface brightness on radius. Since observationally, the 
value of [3 is much less than this, we conclude that the various S-r 
relations in the literature are valid if calibrated correctly, with the 
only disadvantage being the observed cosmic scatter. 

Our mean S , Ha-f scale is fully consistent with the theoretical 
evolutionary tracks of Jacob, Schonberner & Steffen (2013). These 
tracks were generated from the hydrodynamical nebular models of 
Perinotto et al. (2004) and Schonberner et al. (2005a) along with 
the CSPN, using the evolutionary tracks for the latter from Blocker 
(1995) and Schonberner (1981). The nebular radius and surface 
brightness for PNe with a range of core masses were then over¬ 
plotted on the Sua-r plane in Fig.[5] The agreement is very good 
between these tracks and the observational data, with a slight offset 
owing to the slightly differing definition of angular size between 
the studies (see the discussion of Jacob et al. 2013). Note that the 
evolutionary models do not extend to the lowest surface brightness 
owing to constraints in computational time. Our results (see 
show that with care, the mean-scale distances derived here have 
comparable accuracy to most direct methods currently in use, and 
significantly better than any other statistical distance indicator pub- 
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Figure 5. The total calibrating sample, over-plotted with evolutionary tracks from Blocker (1995) and Schonbemer (1981) transformed to the S , Ha-r plane 
following Jacob et al. (2013). The most evolved PNe are at bottom right. A colour version of this figure is available in the online journal. 


lished in the literature to date (Jacob et al. 2013; Ali et al. 2015; 
Smith 2015). 

We further note that Smith (2015) identified and discussed the 
scale error at large radii that affects the SSV distance scale. Re¬ 
call that SSV used a constant mass assumption for all PNe larger 
than a radius of 0.06 pc. Following Van de Steene & Zijlstra (1995), 
the optical thickness parameter of SSV is related to the brightness 
temperature by the following expression: 

log T b = -^ + 4.86 (28) 

In the general S-r plane, the two power laws have slopes of 
1.64 (for thick PNe) and 5.0 for thin PNe; i.e. a constant mass trend. 
However the observational data (Fig.[5} appear to rule out a con¬ 
stant mass trend at large radii, at least for the PNe discovered and 
observed to date. Similar scale errors afflicted the earlier studies of 
Daub (1982) and CKS, which had the optically thick/thin boundary 
at somewhat larger nebular radii of 0.12 pc and 0.09 pc respectively. 


5 THE DISTANCE CATALOGUE 

Table IT3l provides a catalogue of Sua-r distances for over 1100 
Galactic PNe, published in its entirety as an online supplement. The 
columns consecutively give the PN G identifier, the usual name, the 
adopted geometric diameter in arcsec, the adopted reddening and 
its uncertainty, the method used to determine the reddening, the 
logarithm of corrected Ha surface brightness and its uncertainty, 
the logarithm of the computed radius (in pc), and the resulting mean 
statistical distance in kiloparsecs (kpc) and its uncertainty. The next 
two columns provide either a short (optically thin) or long (opti¬ 
cally thick) distance if applicable. The last column lists any notes, 
including if the PN is a calibrator for the relation. The mean-trend 
distance is given for all objects, which can be conveniently used 


for future statistical comparisons with sets of primary distances or 
other secondary distance scales. If an alternative distance is given, 
then this is the preferred distance to be used for studies of individ¬ 
ual properties. 

The inferred radius is derived from the adopted reddening- 
corrected surface brightness. Typical uncertainties in this parameter 
are calculated from the quadratic sum of the individual uncertain¬ 
ties in the angular size (actually the surface area), the integrated Ha 
flux and the extinction; typical logarithmic uncertainties are respec¬ 
tively 0.04 dex, 0.02 dex and 0.02 dex for a bright well observed PN 
(e.g. NGC2022 or NGC 3242), ranging to O.lOdex, O.lOdex and 
0.04 dex for a large asymmetric PN like Sh2-188 (recall Fig. [TJ. 
However, for highly reddened PNe, the uncertainty in the surface 
brightness is dominated by the extinction uncertainty, which can 
reach 0.3 dex in the worst cases. This is a contributing reason to our 
decision to give Galactic Bulge PNe reduced weight as calibrating 
objects. 

The distances given in Table ED supersede any Shq-t dis¬ 
tances previously published (Pierce et al. 2004; Frew et al. 2006b, 
2011; F08; Viironen et al. 2009, 2011; Bojicic et al. 2011b; Corradi 
et al. 2011) using earlier calibrations of the Sjja-r relation, though 
in all cases the differences in distances are less than five per cent. 


6 INTRINSIC DISPERSION OF THE ,3W-r RELATION 

The Sua-r relation is a robust statistical distance indicator for all 
PNe, and especially for those for which no primary distance tech¬ 
nique is available. In the fist instance, a measure of the dispersion 
of the technique can be evaluated by comparing the distances of the 
PNe in the calibrating sample with the distances derived for these 
PNe from the mean Sua-r relation. The calculated distances have 
a dispersion of ± 28 per cent across the full range of intrinsic diam- 
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Table 13. A catalogue of Sn a -r distances for Galactic PNe. The table is published in its entirety as an online supplement, and a portion is shown here for 
guidance regarding its form and content. 


PNG 

Name 

a 

(") 

b 

(") 

E(B - V) 
(mag) 

method 

log 5 0 (Ho:) 
(cgssr -1 ) 

log r 
(pc) 

l^mean 

(kpc) 

^thin 

(kpc) 

^thick 

(kpc) 

Notes 

000.0-06.8 

H 1-62 

5.0 

4.0 

0.49 ± 0.29 

1, 3 

-1.25 ± 0.29 

-1.12 

6.97 ± 2.43 




000.1 + 17.2 

PC 12 

2.3 

2.2 

0.54 ± 0.31 

1, 3 

-0.65 ± 0.32 

-1.29 

9.46 ± 3.39 




000.1-01.7 

PHR J1752-2941 

16.7 

12.2 

0.99 ± 0.31 

1 

-3.07 ± 0.33 

-0.62 

6.95 ± 2.54 




000.1-02.3 

B1 3-10 

7.2 

6.9 

0.64 ± 0.25 

3 

-2.41 ± 0.30 

-0.80 

9.24 ± 3.24 

7.62 ± 2.12 



000.1-05.6 

H 2-40 

18.3 

16.9 

0.50 ± 0.22 

1 

-3.22 ± 0.23 

-0.58 

6.19 ± 1.99 




000.2+01.7 

JaSt 19 

7.2 

6.4 

1.59 ± 0.07 

1, 3 

-2.22 ± 0.13 

-0.85 

8.50 ± 2.49 




000.2+06.1 

Terz N 67 

16.0 

12.0 

0.76 ± 0.13 

1, 3 

-3.57 ± 0.26 

-0.48 

9.79 ± 3.27 




000.2-01.9 

M 2-19 

9.4 

8.5 

0.83 ± 0.21 

1, 3 

-1.78 ± 0.22 

-0.97 

4.89 ± 1.55 




000.3+12.2 

1C 4634 

20.5 

6.6 

0.35 ± 0.06 

1, 3 

-1.31 ± 0.08 

-1.10 

2.79 ± 0.79 

2.35 ± 0.44 



000.3-01.6 

PHR J1752-2930 

8.6 

7.9 

1.07 ± 0.21 

3 

-2.90 ± 0.23 

-0.67 

10.79 ± 3.48 





Notes: C - calibrating object; P - object has vetted primary distance but not used as a calibrator (see text). Method code for reddening determination: 1- Nebular extinction from Balmer decrement or radio 
flux/Balmer comparison; 2 - CSPN photometry; 3 - Line-of sight galactic extinction. 


eter. In figure[6]we refine this approach, by plotting individual PNe 
using the high- and low-trend statistical distances separately. Using 
the relation for optically thick PNe only, a 28 per cent dispersion is 
similarly obtained. In addition, using the ‘short' trend for optically- 
thin PNe gives a small resulting dispersion of only ±18 per cent. 
This lcr dispersion is considerably better than any previous statis¬ 
tical distance indicator, validating the use of sub-trends based on 
spectroscopic criteria. The dispersion in the thick relation is higher 
than in the shorter thin relation, and close inspection shows that for 
a few bipolar PNe, the thick relation appears to be less accurate than 
the mean trend. This may be due in part to the difficulty of accu¬ 
rately measuring the angular sizes of many bipolar PNe, but is also 
likely that the bipolar PNe are a heterogeneous group. It appears 
likely that bipolar nebulae may be produced by both high-mass sin¬ 
gle progenitors as well as lower-mass close-binary stars (e.g. De 
Marco 2009). SSV also find that their distance scale does not work 
well for bipolar PNe. 

The observed dispersion includes a convolution of the un¬ 
certainties in both the calibrating distances and the statistical dis¬ 
tances. In order to gauge the uncertainties of each primary tech¬ 
nique, the distances for individual PNe were compared with the 
adopted SHa-r distances. Table M shows the results, which re¬ 
veal that the gravity, kinematic, and extinction distance methods 
have the greatest uncertainties, unsurprisingly given the discussion 
in S I3.1I The problems with the gravity method have already been 
discussed. The kinematic method was primarily applied to Type I 
PNe, but it seems even these can sometimes have significant pe¬ 
culiar velocities, meaning that the technique should be used with 
caution. The extinction method, while powerful in the sense that 
it can be applied to many PNe, is problematic, and care should be 
taken to avoid using PNe that are found in fields with significant 
differential extinction over small spatial scales (Giammanco et al. 
2011 ). 


7 COMPARISON WITH OTHER DISTANCE SCALES 

From a review of the literature, it is seen that most published PN 
distance scales can be roughly divided into two camps, described 
as long and short (F08; Smith 2015) depending on whether they 
over- or underestimated the distances. Clearly, the extant litera¬ 
ture provides no consensus on the distance scale for evolved PNe, 
the most demographically abundant, with a factor of discrep¬ 
ancy evident between the long and short scales, viz. Kingsburgh 
& English (1992) and Phillips (2002) respectively. In Figure[7]we 


Table 14. Averaged distance ratios and nominal uncertainties of individual 
techniques using the mean Sna-r relation. The lcr uncertainties are a con¬ 
volution of the uncertainties in the individual distances and the uncertainties 
in the adopted Sn a -r distances (using sub-trends as described in the text). 


Distance technique re mean K adopt n 


Trigonometric parallax 

0.93 

± 

0.29 

1.03 

± 

0.24 

11 

Photometric / spect. parallax 

1.19 

± 

0.28 

1.08 

± 

0.28 

31 

Cluster membership 

1.08 

± 

0.37 

1.12 

± 

0.27 

6 

Gravity method 

1.17 

± 

0.58 

1.03 

± 

0.39 

46 

Expansion parallax 

1.02 

± 

0.24 

0.96 

± 

0.20 

29 

Photoionization modelling 

1.07 

± 

0.36 

0.99 

± 

0.26 

13 

Kinematic method 

1.02 

± 

0.25 

1.06 

± 

0.26 

25 

Extinction distances 

1.05 

± 

0.38 

1.08 

± 

0.37 

31 

Extragalactic PNe 

0.99 

± 

0.27 

0.95 

± 

0.26 

119 

Bulge PNe 

0.98 

± 

0.36 

0.96 

± 

0.35 

49 


show a comparison of the distances from SSV, Meatheringham et 
al. (1988), Kingsburgh & Barlow (1992), Kingsburgh & English 
(1994), Zhang (1995), and Phiilips (2002) with the Sn a -r dis¬ 
tances from the present work. 

To further compare the various published distance scales with 
one another, an index Kd has been defined as Dhit / D h„ following 
Phillips (2002), where the mean distances for an ensemble of PNe 
using one of the distance scales from the literature are compared 
with distances for the same PNe using the Sna-r relation. Tablel 151 
shows a relative comparison of the most widely used recent dis¬ 
tance scales discussed in the literature, expressed as approximate 
ratios relative to the present work (defined as ka = 1.00). The dis¬ 
tances derived here were directly related to the largest data sets of 
Zhang (1995), Kingsburgh & English (1992), Van de Steene & Zi- 
jlstra (1995), Mal’kov (1997, 1998), Bensby & Lundstrom (2001), 
Phillips (2002), Phillips (2004b) and SSV. For the older distance 
scales, we normalised the data summarised by Peimbert (1990) 
onto the distance scale of Daub (1982) for all PNe in common be¬ 
tween the two studies, before linking that with the more recent data 
presented in the various papers of Phillips (2002, 2004b, 2005a) to 
get a fairly consistent set of ratios relative to the present work. 

Owing to the exact value of the tt-ratio being dependent on 
the subset of PNe used to make the comparison (i.e. whether the 
adopted distances of the calibrating PNe, or the statistical distances 
themselves were compared, or if subsets of compact or evolved 
PNe were used), statistical errors on the ratios are not formally 
given, but are estimated to be 20 per cent. For example, for young, 
high-surface brightness PNe, the distance scale of Z95 agrees to 
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Figure 7. Top row (L): The distances from SSV compared with our Sho—‘ r distances, for PNe in common, with error bars omitted for clarity. (R): A comparison 
with data from Meatheringham et al. (1988), Kingsburgh & Barlow (1992), and Kingsburgh & English (1994). Bottom row (L): A comparison with data from 
Zhang (1995). (R): A comparison with data from Phillips (2002). 


within 10% with the present work, but for the most evolved PNe 
which were not used as calibrators by Z95, his scale predicts dis¬ 
tances roughly a factor of two too large (see figure [7), and a factor 
of four larger than the SSV scale for evolved PNe. 

Recall that the present mean scale is about three per cent 
longer than the mean scale of F08, in excellent agreement with 
the theoretical calibration of Jacob et al. (2013). From Fig.[7]and 
Tablel 1 51 it can be seen that the Phillips (2002) scale is much too 
short, based primarily on a range of incorrect distances to his cali¬ 
brating nebulae (non-PNe also contaminate his calibrating sample), 
with the Phillips (2004b) scale being a better match to the present 
scale. Another of his distance scales (Phillips 2005b) could not be 
consistently normalised with respect to the present scale, but it is 
a short one, owing to the high number of PNe within 500 pc in his 
sample. 

Recently, Smith (2015) has analysed the Zhang (1995) and 
CKS/SS V scales in some depth. For the mean Zhang scale, itself an 
average of two scales, one based on ionized mass versus radius, and 
the other a conventional Tb-r relation, there is a considerable scale 
error in the distances for large PNe. Smith finds only the Tb-r re¬ 
lation should be used as a distance indicator. For both the CKS and 
SSV scales, there is a substantial error dependence with PN radius 
at large radii, meaning that the distances for the demographically- 
comrnon largest PNe are considerably underestimated, by a factor 
of two-or-so. 


Table 15. A selection of statistical distance scales from the literature, nor¬ 
malised to the present work. 


Distance Scale 

Method 


O'Dell (1962) 

Shklovsky method 

0.84 

Cahn & Kaler (1971) 

Shklovsky method 

0.72 

Cudworth (1974) 

Shklovsky method 

0.95 

Milne & Aller (1975) 

Shklovsky method 

0.72 

Acker (1976, 1978) 

synthetic 

0.67 

Maciel & Pottasch (1980) 

Mion-r* relation 

0.83 

Daub (1982) 

modified Shklovsky 

0.56 

Meatheringham et al. (1988) 

nebular model 

1.03 

Cahn et al. (1992; CKS) 

modified Shklovsky 

0.80 

Kingsburgh & Barlow (1992) 

nebular model 

1.25 

Zhang (1995) 

Tb-r relation 

1.02 

Van de Steene & Zijlstra (1995) 

Tfj-r relation 

0.93 

Schneider & Buckley (1996) 

Tjj-r relation 

0.91 

Mal’kov (1997, 1998) 

nebular model 

1.05 

Bensby & Lundstrom (2001) 

M[ on -r relation 

0.97 

Phillips (2002) 

Tb-r relation 

0.37 

Phillips (2004b) 

T 5 -L 5 relation 

0.94 

Phillips (2005a) 

standard candle 

0.77 

Stanghellini et al. (2008; SSV) 

modified Shklovsky 

0.88 

Frew (2008; F08) 

Sna—r relation 

0.97 

This work 

Sn a —r relation 

1.00 


8 SUMMARY AND FUTURE WORK 

We have critically compiled a catalogue of Ha: fluxes, angular di¬ 
ameters, and distances for 207 Galactic and 126 extra-galactic PNe, 
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Figure 6. Comparison of primary calibrating distances with our statistical 
distances for two subsets of Galactic calibrating PNe. Individual distance 
techniques are colour-coded, as shown in the key, and error bars are omit¬ 
ted for clarity. Three cluster distances are off-scale, and are not plotted. 
The top panel plots the primary calibrating distance (abscissa) against the 
long-trend SHa-r distance (ordinate) for optically-thick PNe; the resulting 
dispersion is 28%. The lower panel plots the primary distance against the 
short-trend Sna-r distance for optically-thin PNe; the resulting dispersion 
is only 18%. The lines in each panel have a slope of unity. A colour version 
of this figure is available in the online journal. 


to be used as primary calibrators for a newly established optical sta¬ 
tistical distance indicator, the Ha surface brightness - radius (Shci- 
r) relation. Its application requires only an angular diameter, an 
integrated Ha flux, and the reddening to the PN. From these quan¬ 
tities, an intrinsic radius is calculated, which when combined with 
the angular size, yields the distance. The Ha relation is also pre¬ 
ferred to the equivalent H /3 relation, as at a minimum, Ha fluxes 
are a factor of approximately three brighter. The Sna-r relation 
also has better utility than the equivalent [O III] and [N II] rela¬ 
tions, as it includes both bright objects and the most senile PNe 
over a broad range of excitation, and best reflects the underlying 
ionised mass. The [N II] relation, especially, is strongly influenced 
by abundance variations between objects, and furthermore, there is 
negligible [N II] emission in the PNe of highest excitation (F08). 

Furthermore, a number of recent and ongoing imaging surveys 
in Ha have become available which have allowed (and will con¬ 
tinue to aid in) the determination of accurate integrated Ha fluxes 
for PNe and related nebulae. We find that greater precision can be 
obtained by dividing PNe into two broad groups based on spectro¬ 
scopic criteria. Optically thick PNe populate the upper bound of the 
trend, while optically-thin (and generally high-excitation) PNe fall 


along the lower boundary in the Sna-r plane. Using sub-trends has 
allowed more precision in the determination of distances, as good 
as ±18 per cent in the case of optically-thin PNe. The mean Snot— 
r relation of F08 has been independently validated by Jacob et al. 
(2013) and Smith (2015) as the most reliable statistical distance 
scale in the literature to date. The present study improves this still 
further, and we complete this work by presenting an extensive cat¬ 
alogue of statistical distances obtained with our method, the largest 
such compilation in the literature. 

In a follow-up paper (Frew et al., in preparation) we will 
present a further catalogue of distances for PNe that we are cur¬ 
rently collecting new data for, including new objects discovered 
only recently (Kronberger et al. 2012, 2014; Sabin et al. 2014). 
These catalogues of homogeneously derived distances will be a 
legacy to the community, and will be used to build the first accurate 
volume-limited PN census centred on the Sun (Frew 2008; Kastner 
et al. 2012; Frew et al., in prep.), as well as local PN luminosity 
functions in Ha and [O III], to be presented in further papers in this 
series. In the near future, new large-area radio surveys (e.g. Norris 
et al. 2013; Dickey et al. 2013) will allow distances to be obtained 
for PNe completely obscured at optical wavelengths, as will S-r 
relations in the near-IR, now that integrated fluxes in the Paschen 
and Brackett hydrogen lines are becoming available (e.g. Wang et 
al. 2010; Dong et al. 2011). New statistical calibrations in the radio 
and NIR domains will also be the subject of future work. 

We expect our distance catalogues to remain useful even af¬ 
ter the expected data avalanche from the Gaia satellite becomes 
available, as only a minority of the Galactic PN population will 
be able to have their distances determined. Firstly, many compact, 
high-surface brightness PNe will have no astrometric data obtained, 
as they are larger than the Gaia’s maximum angular size cutoff of 
0.7" (Manteiga et al. 2014). Only for more evolved PNe, where the 
central star is clearly visible against the surrounding nebular shell, 
can the immense resolving power of Gaia be utilized. For any PN 
smaller than 0.7" across, and for more extended objects with bright 
central regions smaller than this limit, astrometric and spatial infor¬ 
mation will be recorded at a pixel scale of 59 mas pix -1 and a point 
spread function of 180 mas, brighter than a limiting magnitude of 
~20. However, this size limit is smaller than the majority of known 
Galactic PNe, including most of those at the distance of the Bulge. 
Second, more evolved bipolar PNe with bright, dense nebular cores 
can hide the central stars, even if they are formally brighter than 
the Gaia detection limit. Third, even at a relatively close distance 
1.0 kpc from the Sun, some PNe have central stars already below 
the detection limit, so no parallax data will be obtained. Of course 
the new Gaia data will allow the refinement of our proposed sub¬ 
trends in S-r space, enhancing its ability both as a diagnostic tool, 
and as a robust distance indicator for the many PNe which will not 
have Gaia distance estimates. 
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SUPPORTING INFORMATION 

Additional Supporting Information may be found in the online 
version of this article: 

Table A3. Final calibrating nebulae for the Sna-r relation. 

Table A4. A catalogue of Sn a -r distances for Galactic PNe. 


APPENDIX A: THE S Ha -? PLANE AS A DIAGNOSTIC 
TOOL 

Al Background 

Besides the ability of the Sna-r diagram to discriminate between 
optically-thick and optically-thin PNe, we are also interested in its 
ability to discriminate between bona fide PNe, transitional (and 
pre-) PNe, and the zoo of PN-like nebulae and outright mimics 
that are often confused with them (see Frew & Parker 2010 for a 
review), both in the Milky Way and in the nearest external systems. 
For instance, the similarities and differences between bipolar 
PNe and symbiotic outflows have been discussed several times 
in the literature (e.g. Lutz et al. 1989; Corradi 1995; Schmeja & 
Kimeswenger 2001; Frew & Parker 2010), while compact Hll 
regions and the ejecta around massive stars were a contaminant 
in the earlier PN catalogues (Perek & Kohoutek 1967; Kohoutek 
2001). Before discussing these in more detail, we briefly describe 
here four nebulae with accurate distances that have genuine 
affinities with bona fide PNe. 

Bode r. This is the putative bipolar PN (Bode et al. 1987; Seaquist 
et al. 1989; Scott et al. 1994), around the classical nova GKPer. 
The nebula has a distorted ‘bowtie’ shape, consistent with shaping 
by an ISM interaction (Tweedy 1995; Bode et al. 2004; Shara et 
al. 2012). We can derive an approximate Her flux from the surface 
brightness data presented by Tweedy (1995). Adopting dimensions 
of 780" x 450"for the outer nebula, and a mean Ha surface 
brightness of 2.5 ± 1.3 ergcm~ 2 s -1 , we determine logT’(Ha) ~ 
— 11.15 ± 0.30. The distance (477 pc) is accurately known from an 
HST trigonometric parallax (Harrison et al. 2013). Tweedy (1995) 
argued on evolutionary grounds that the nebula was unlikely to be 
a PN, but the lack of [N II] emission shows it is not a reflection 


nebula around the current nova ejecta. It is likely to be a fossil 
nebula that was flash ionized by the 1901 eruption, analogous to 
the PN around V458 Vul (Wesson et al. 2006). From the observed 
Ha flux, reddening, diameter, and distance, the ionized mass is 
~0.1 Mg and the mean electron density, n e = ~10cm~ 3 , adopting 
a canonical filling factor of 0.3. These numbers appear to rule out 
the bipolar nebula being an old nova shell from an earlier eruption, 
being more typical of an old PN (Frew & Parker 2010). While 
Bode 1 is plots close to the optically-thin PN trend, we decline to 
use this as a calibrator due to lingering doubts over its nature. 

KjPn 8: This is a highly unusual nebula, with large, 
fast-expanding bipolar lobes extending over an angular size of 
14' x 4'. At the distance of 1.8 ± 0.3 kpc (Boumis & Meaburn 
2013), the lobes extend over 7 pc in length, and it may be the 
product of an Intermediate Luminosity Optical Transient (ILOT) 
event, powered by a binary interaction (Soker & Kashi 2012). The 
small, low-excitation core is only ~6" x 4" across, is nitrogen 
enriched (Vazquez et al. 1998), and has an integrated flux, .F(Ha) 
= 2.4 x 10~ 13 ergcm~ 2 s _1 (Lopez et al. 2000). In addition, the 
compact core (but not the giant outflow) is detected in the radio 
at 6cm (Bojicic et al. 201 la). We plot the nebular core in Fig. lAll 
for illustrative purposes only. KjPn8 has a number of properties 
in common with the southern nebula Hen 2-111 (Webster 1978; 
Meaburn & Walsh 1989; Cohen et al. 2011). In the latter case 
however, the inner PN has a more normal ionized mass. 

PHR J1735-3333: This is the faint circular nebula around the 
OH/IR star V1018 Sco, which may be a peculiar PN or an object 
more akin to the symbiotic outflows. Two distance estimates 
are available: a maser phase-lag distance of 3.2 ± 0.6 kpc from 
Cohen, Parker & Chapman (2005a) and an SED distance of 
3.76 ± 0.66 kpc (Vickers et al. 2015). These are consistent so we 
combine them to obtain D = 3.5 ± 0.5 kpc. We obtain an integrated 
flux from the SHS following the recipe of Frew et al. (2014a), in 
order to plot this nebula in Sna-r space. 

SB 17: The nebula around the unusual H-deficient star V348Sgr 
was discovered by Herbig (1958) and later catalogued by Beaulieu, 
Dopita & Freeman (1999). Since the distance is based on a 
model-dependent assumed luminosity (De Marco et al. 2002; 
Clayton et al. 2011) we do not use this object as a calibrator. 

SMP LMC83: This unusual polypolar nebula (Shaw et al. 2006) 
surrounds a likely accreting binary system with a variable, H- 
deficient spectrum (Hamann et al. 2003). This fast-expanding (Do¬ 
pita, Ford & Webster 1985), nitrogen-enriched nebula appears un¬ 
usually massive for a PN, plotting ~2 a above the optically-thick 
Saa-r relation. Owing to its suite of peculiarities, it is not included 
as a primary calibrator, but is shown in Fig. lAll 

A2 Pre-Planetary Nebulae and Related Objects 

Some dusty pre-PNe are transition objects (e.g. Suarez et al. 2006) 
emitting in Ha, so can be plotted in the Sna-r plane. For pre-PNe, 
as well as for the very youngest PNe, most of the luminosity is 
radiated in the thermal infrared (van de Veen, Habing & Geballe 
1989; Kwok, Hrivnak & Langill 1993). Thus comparing the ob¬ 
served bolometric flux from the spectral energy distribution (SED) 
with an assumed luminosity gives the distance (van de Veen et al. 
1989; Goodrich 1991; Kwok et al. 1993; De Marco, Barlow & 
Storey 1997). The SED method is discussed in full in Vickers et 
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Table Al. SED distances to pre-PNe and very young PNe. 


Name 

D (kpc) 

References 

CRL618 

1.22 ± 0.16 

VF15 

Hen 2-113 

1.48 ±0.30 

DM97, VF15 

Hen 3-1333 

1.26 ± 0.27 

KH93, DM97, VF15 

IC 5117 

5.02 ± 0.69 

VF15 

IRAS 21282+5050 

2.44 ±0.50 

KH93, VF15 

M 2-56 

2.21 ± 0.36 

G91 , VF15 

M 4-18 

6.89 ± 1.45 

KH93, VF15 

PM 1-188 

4.43 ± 1.05 

KH93, VF15 

SwSt 1 

2.50 ±0.60 

DM97, VF15 

Vo 1 

2.91 ± 0.58 

VF15 


References: DM97 - De Marco et al. (1997); G91 - Goodrich (1991); KH93 - Kwok et al. (1993); 
VF15 - Vickers et al. (2015). 


al. (2015). For a few young PNe and transition objects, SED dis¬ 
tances have been adopted from Vickers et al. (2015) if no other pri¬ 
mary distance is available, in order to better populate and delineate 
the compact end of the Sn a -r relation, but as these are statistical 
distances, they have been excluded as primary calibrators. These 
distances are presented in Table lA 1 1 and plotted in Figure lATl 


A3 H II Regions in the ISM around White Dwarfs and 

Subdwarfs 

H II regions around hot, low-mass stars have been repeatedly been 
confused with PNe in the literature (Frew & Parker 2006, 2010). 
As bona fide PNe at moderate to low electron density can be ei¬ 
ther optically thick (e.g. NGC 2899, RCW 69) or optically thin (e.g. 
NGC 246, Abell 39), we would expect to see Stromgren zones of 
similar or larger diameter around hot white dwarfs whose own PNe 
have dissipated into the ISM. Likely examples are DeHt 5 around 
WD2218+706 (F08; De Marco et al. 2013) and Sh2-174 around 
GD561 (F08; Frew & Parker 2010), though Ransom et al. (2010, 
2015) have argued that these two nebulae are fossil PNe. The hot 
pre-WD KPD 0005+5106 (Wassermann et al. 2010) is also sur¬ 
rounded by a large, low-density, high-excitation nebula (Chu et al. 
2004; Sankrit & Dixon 2009). 

Other FI II regions around low-mass stars are Abell 35, associ¬ 
ated with BD —22°3467 B (F08), the nebulae around the DO stars 
PG0108+101 (Re 1; Reynolds 1987), PG1034+001 (Hewettl; 
Hewett et al. 2003; Chu et al. 2004). and the nebulae around the 
subdwarf B stars PHL 932 and EGB 5 (Frew et al. 2010). These lat¬ 
ter objects are smaller and fainter than PNe, owing to the lower 
ionizing fluxes of these stars. The integrated Ha fluxes, reddening 
values, and diameters for these objects have been taken primarily 
from F08, FBP13, Frew et al. (2014a), Madsen et al. (2006) and 
Parker et al. (in preparation), while the adopted distances are taken 
from the various literature sources given in the footnotes to Ta- 
ble lA21 where the relevant data on these objects are presented. 


A4 Compact HII regions 

Discrete compact HII regions have also been misclassified as PNe 
in the past (Frew & Parker 2010). We selected a representative 
sample of compact star-forming regions visible in the optical, es¬ 
pecially those that are relatively symmetrical and which have de¬ 
tectable [O III] emission. The adopted data for these objects pre¬ 
sented in Table lA2l 


A5 Ejecta from Massive Stars 

Ejecta from massive stars have also been confused with bona fide 
PNe (Frew & Parker 2010; Frew et al. 2014b). In order to cover the 
widest parameter space possible, we plot several ejecta shells on 
the Sna-r plane surrounding WR and LBV stars. As before, the 
adopted data for these objects are presented in Table lA2l with the 
sources of the fluxes and distances given in the table footnotes. 

A6 Bowshock nebulae 

We also investigate the ionized bowshock nebulae around a pair of 
nova-like cataclysmic variables: EGB 4 around BZCam (Hollis et 
al. 1992) and Fr 2-11 around V341 Ara (Frew, Madsen & Parker 
2006; F08). The integrated Ha fluxes, reddening values, and diam¬ 
eters for these objects have been taken primarily from Greiner F08, 
FBP13, and Madsen et al. (2006), while the adopted distances are 
taken from the various literature sources given in the footnotes to 
Table lA2l where the relevant data on these objects are presented. 

A7 Discussion 

Resolved symbiotic outflows and their kin, many of which are mor¬ 
phologically similar to bipolar PNe, will be the subject of a separate 
investigation. As expected, Fig. lAl I shows that compact H II regions 
and massive star ejecta (MSE) generally plot above the main PN lo¬ 
cus, reflecting their larger ionized masses in the mean. One cH II re¬ 
gion, We 1-12 (Kimeswenger 1998), surrounds an early B star with 
an ionizing luminosity comparable to many CSPNe, thus it falls 
near the PN locus. On the other hand, the H II regions in the ISM 
ionized by low-mass stars are generally of low to very-low surface 
brightness and plot on and around the PN locus at medium to large 
radii. The two known CV bowshock nebulae (EGB 4 and Fr 2-11) 
are clearly seen to be of substantially lower ionized mass than PNe, 
though apparently unrelated to classical nova shells (Frew & Parker 
2010 ). 

For the massive star ejecta, a surprisingly tight relation is 
shown in Fig. lAll if we exclude the young,low-mass nebula around 
the historical LBV, P Cygni. The points fit a relation with a power 
law slope of —2.3, markedly shallower than the PN locus, or alter¬ 
natively by two power laws with a break radius of ~2 pc. Recalling 
equation??, we determine /3 = 1.36, which indicates that an ap¬ 
proximate distance scale can be developed for the ejecta around 
massive stars, at least for those examples that have not swept up 
large amounts of interstellar matter. The distinct trend shown by 
massive stellar ejecta, separate to PNe, indicates that Sua-r plane 
will be a useful adjunct to deep hydrogen-line surveys of the near¬ 
est galaxies with the next generation of telescopes. We will explore 
these results in more detail in a companion paper. 
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Table A2. Mimics plotted in the Sn a —r plane. Refer to the text for details. 


Name 

on 

log S 0 (Ha) 

E(B-V) 

D (pc) 

Type 

References 

EGB4 

82 

-6.35 

0.05 

830 ± 160 

CV bowshock 

RN98, GT01 

Fr 2-11 

208 

-5.40 

0.05 

lestg ® 1 

CV bowshock 

FM06, F08, vL07 

Abell 35 

419 

-5.12 

0.04 

220 ± 100 

Ionized ISM 

F08. Z12 

DeHt 5 

297 

-5.25 

0.10 

345)^® 

Ionized ISM 

F08, B09 

EGB 1 

277 

-5.37 

0.23 

470 ± 140 

Ionized ISM 

F08. U 

EGB 5 

90 

-5.12 

0.30 

550 ± 140 

Ionized ISM 

F08. U 

HaWe 5 

17.5 

-5.18 

0.20 

420 ± 100 

Ionized ISM 

N99, U 

HaWe 6 

53 

-5.33 

0.08 

209^16 

Ionized ISM 

H07, U 

Hewett 1 

1470 

-6.33 

0.01 

211±t? 

Ionized ISM 

C04, H07, F08 

K 2-2 

312 

-5.06 

0.03 

620 ± 220 

Ionized ISM 

F08. DD14, U 

KPD 0005+5106 

4500 

-5.74 

0.05 

390 ± 90 

Ionized ISM 

C04, F08. U, W10 

PHL 932 

136 

-4.96 

0.02 

298±|£ 

Ionized ISM 

H07, FM10 

Re 1 

1540 

-7.10 

0.01 

300 ± 100 

Ionized ISM 

R87, FM10 

Sh 2-174 

452 

-4.96 

0.09 

410 ± 120 

Ionized ISM 

F08. U 

TK 2 

1040 

-6.87 

0.03 

169±J? 

Ionized ISM 

H97, F08, U 

ESO 370-9 

25 

-1.94 

1.27 

7600 ± 900 

cH II region 

C07 

Hen 2-77 

10 

-0.58 

2.55 

10000 ± 2000 

cH II region 

CH87, CP11 

IC 1470 

38 

-1.55 

1.31 

3000 ± 600 

cH II region 

CD00 

K 2-15 

84 

-3.07 

1.25 

3050 ± 1450 

cH II region 

PC10 

M 2-62 

21 

-1.80 

1.88 

8600 ± 1000 

cH II region 

BR11, U 

NGC 2579 

35 

-1.47 

1.14 

7600 ± 900 

cH II region 

C07 

NGC 7538 

224 

-2.25 

1.46 

2650 ± 900 

cH II region 

G68, MR09 

RCW64 

93 

-2.65 

1.38 

5400 ± 1400+ 

cH II region 

B86, R97 

RCW71 

30 

-2.11 

0.99 

4900 ± 1000 

cH II region 

WG89. U 

RCW 117 

22 

-0.09 

2.76 

2600 ± 500 

cH II region 

RF06. FBP13 

Sh 2-128 

33 

-2.15 

1.80 

9400 ± 400 

cH II region 

BT03, U 

We 1-12 

56 

-3.87 

0.69 

2300 ± 1000 

cH II region 

K98 

HD 168625 

27 

-1.34 

1.38 

2800 ± 200+ 

LBV ejecta 

N96, U 

Hen 2-58 

22 

-2.37 

0.55 

6000 ±1000 

LBV ejecta 

HL92, FBI4 

Hf 39 

33 

-3.42 

1.14 

8000 ±1000 

LBV ejecta 

SC94, FBI4 

HR Car 

13.4 

-2.35 

0.96 

5000 ± 500+ 

LBV ejecta 

vG91, CS95 

PCyg 

11.3 

-3.13 

0.60 

1800 ± 200+ 

LBV ejecta 

BD94 

R 127 

4.2 

-2.42 

0.14 

50000 ± 1100 

LBV ejecta 

N97 

S 61 

3.7 

-2.64 

0.21 

50000 ± 1100 

LBV ejecta 

PNC99 

Wray 15-751 

11.0 

-2.43 

1.80 

6000 ±1000 

LBV ejecta 

P06, VN14 

NGC 6164-5 

131 

-2.99 

0.55 

1380 ± 120+ 

Of ejecta 

H78, N08. FB14 

Anon WR 8 

173 

-4.82 

0.71 

3470 ± 350+ 

WR ejecta 

vdHOl, U 

Anon WR 16 

240 

-4.57 

0.64 

2300 ± 230+ 

WR ejecta 

vdHOl, U 

Anon WR 71 

292 

-5.39 

0.30 

6300 ± 630+ 

WR ejecta 

IM83, vdHOl, U 

BAT99 16 

15.0 

-3.13 

0.24 

50000 ± 1100 

WR ejecta 

GC94, C99, U 

DuRe 1 

22 

-4.81 

2.20 

11000 ± 1100 

WR ejecta 

FBP13, FB14, U 

M 1-67 

40 

-2.24 

1.31 

3350 ± 670 

WR ejecta 

GM98. MM 10, FBP13 

NGC 6888 

441 

-3.81 

0.65 

1260 ± 130+ 

WR ejecta 

WS75, vdHOl, U 

PCG 11 

37 

-2.78 

2.17 

4100 ± 400 

WR ejecta 

CP05, FBI4 

PMR 5 

16.7 

-1.81 

3.25 

3500 ± 400 

WR ejecta 

FB14, U 

RCW 58 

465 

-4.07 

0.43 

2300 ± 300+ 

WR ejecta 

FB14, U 

Sh 2-308 

1150 

-4.99 

0.10 

970 ± 100+ 

WR ejecta 

vdHOl, U 


References: B86 - Brand (1986); B09 - Benedict et al. (2009); BD94 - Barlow et al. (1994); BR11 - Balser et al. (2011); BT03 - Bohigas & Tapia (2003); C99 - Chu et al. (1999); C04 - Chu et al. (2004); C07 

- Copetti et al. (2007); CD00 - Caplan et al. (2000); CH87 - Caswell & Haynes (1987); CP05 - Cohen et al. (2005b); CPI 1 - Cohen et al. (2011); F08 - Frew (2008); FBP13 - Frew et al. (2013); FB14 - Frew 
et al. (2014a); FM06 - Frew et al. (2006a); FM10 - Frew et al. (2010); G68 - Gebel (1968); GC94 - Garnett & Chu (1994); GM98 - Grosdidier et al. (1998); GT01 - Greiner et al., 2001; H78 - Humphreys 
(1978); H03 - Hewett et al. (2003); H07 - Harris et al. (2007); HH01 - Herald et al. (2001); HL92 - Hoekzema et al. (1992); IM83 - Isserstedt et al. (1983); K98 - Kimeswenger (1998); KB10 - Kamohara et 
al. (2010); MM10 - Marchenko et al. (2010); MR09 - Moscadelli et al. (2009); N96 - Nota et al. (1996); N97 - Nota (1997); N08 - Naze et al. (2008); P06 - Pasquali et al. (2006); PC10 - Pinheiro et al. (2010); 
PNC99 - Pasquali et al. (1999); R87 - Reynolds (1987); R97 - Russeil (1997); RF06 - Rudolph et al. (2006); RN98 - Ringwald & Naylor (1998); SC94 - Smith et al. (1994); U - unpublished data; vdHOl - 
van der Hucht (2001); vG91 - van Genderen et al. (1991); vL07 - van Leeuwen (2007); VN14 - Vamvatira-Nakou et al. (2014); W10 - Wassermann et al. (2010); WG89 - Westerlund & Gamier (1989); WS75 

- Wendker et al. (1975); Z12 - Ziegler et al. (2012b). Note: t Adopted uncertainty. 
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log R (pc) 

Figure Al. PNe and mimics plotted in the plane. Massive star ejecta (MSE), compact H II regions, low-mass H II regions in the ISM, and CV-bowshock 

nebulae have been plotted separately to bona fide PNe (small black points). Several miscellaneous young PNe and PN-like nebulae discussed in the text are 
plotted as open blue circles with labels. 
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Table A3: Final calibrating nebulae for the S-r relation. 


PNG 

Name 

D (pc) 

Meth 

Trend 

Morph 

a(") 

b(”) 

E(B - 

-V) 

S 0 (Ha) 

log r (pc) 

002.1+01.7 

JaFu 1 

7200 ± 700 

C 

Inter 

Eb 

8.0 

8.0 

1.93 

± 

0.21 

- 2.20 

± 

0.26 

- 0.86 

002.4+05.8 

NGC 6369 

1550 ± 300 

M 

Inter 

Eb 

30.0 

29.0 

1.31 

± 

0.16 

- 1.01 

± 

0.17 

-0.96 

003.5-04.6 

NGC 6565 

2000 ± 500 

X 

Inter 

E 

18.0 

13.0 

0.31 

± 

0.10 

-1.95 

± 

0.12 

-1.13 

004.0-03.0 

M 2-29 

7100 ± 2200 

G 

Thin 

E 

4.8 

3.6 

0.72 

± 

0.14 

-1.25 

± 

0.15 

-1.16 

010.4+04.4 

DPV 1 

3400 ± 500 

M;Z 

Thin 

R 

44.0 

44.0 

0.71 

± 

0.08 

-4.35 

± 

0.15 

-0.51 

010 . 8 - 01.8 

NGC 6578 

2900 ± 800 

E 

Inter 

E 

12.1 

11.8 

0.93 

± 

0.10 

-1.18 

± 

0.12 

-1.08 

011.7-00.6 

NGC 6567 

1680 ± 170 

E;H 

Thin 

E 

8.1 

6.4 

0.48 

± 

0.10 

1 

o 

CO 

± 

0.11 

-1.52 

013.8-02.8 

SaWe 3 

2100 ± 300 

X 

Thick 

B 

110.0 

80.0 

0.72 

± 

0.27 

-3.82 

± 

0.27 

-0.32 

019.6+00.7 

MPA J1824-1126 

11800 + 4100 

P 

Inter 

E 

13.0 

13.0 

1.19 

± 

0.14 

-3.30 

± 

0.20 

-0.43 

021.8-00.4 

M 3-28 

2500"*” 1100 
zouu_ 1300 

K 

Thick 

B 

24.1 

12.1 

1.34 

± 

0.21 

-2.32 

± 

0.21 

-0.99 

025.8-17.9 

NGC 6818 

1 750"*" 560 

1 ' OU _420 

P 

Inter 

R 

24.7 

24.7 

0.14 

± 

0.02 

- 1.88 

± 

0.06 

-0.98 

029.2 -05.9 

NGC 6751 

2700 ± 700 

K 

Inter 

E 

24.1 

23.2 

0.43 

± 

0.11 

-2.23 

± 

0.12 

-0.81 

031.3-00.5 

HaTr 10 

4000 ± 800 

K 

Thick 

B 

32.0 
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0.43 

± 

0.05 

-1.99 

± 

0.07 

-0.87 

247.5-04.7 

HFG 2 

2100 ± 500 

K 

Thin 

E 

180.5 

153.0 

0.10 

± 

0.03 

-5.14 

± 

0.08 

-0.07 

248.7+29.5 

Abell 34 

1220 loo° 

P 

Thin 

R 

290.0 

284.0 

0.03 

± 

0.02 

-5.47 

± 

0.09 
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Eb 

86.0 

60.0 

0.07 

± 

0.03 

-2.75 

± 

0.06 

-0.85 

274.3 +09.1 

Lo 4 

4600 ± 1400 

G 

Thin 

E 

41.6 

38.9 

0.14 

± 

0.07 

-4.37 

± 

0.14 

-0.35 

278.1-05.9 

NGC 2867 

2440 ± 600 

G 

Inter 

E 

14.4 

13.9 

0.30 

± 

0.04 

-1.27 

± 

0.07 

-1.08 

279.6-03.1 

Hen 2-36 

1500lgQQ° 

P 

Thin 

Eb 

24.8 

15.3 

0.63 

± 

0.07 

-2.08 

± 

0.09 

-1.15 

283.6+25.3 

K 1-22 

13401?™ 

P 

Inter 

E 

200.0 

186.0 

0.06 

± 

0.03 

-4.59 

± 

0.07 

-0.20 

283.8-04.2 

Hen 2-39 

7600"*" 1500 
' ouu_ 1300 

P 

Inter 

E 

12.4 

12.2 

0.37 

± 

0.22 

-2.67 

± 

0.23 

-0.64 

283.9+09.7 

DS 1 

700 ± 100 

P 

Thin 

E 

354.0 

315.0 

0.15 

± 

0.03 

-4.66 

± 

0.06 

-0.25 

285.7-14.9 

IC 2448 

2300 ± 300 

E;G 

Thin 

R 

22.0 

22.0 

0.07 

± 

0.03 

-2.25 

± 

0.07 

-0.91 

291.4+19.2 

LoTr 4 

4700 ± 1300 

G 

Thin 

E 

30.4 

27.2 

0.17 

± 

0.15 

-4.14 

± 

0.18 

-0.48 

294.1+43.6 

NGC 4361 

930 ± 280 

G 

Thin 

E 

119.0 

115.0 

0.02 

± 

0.02 

-3.47 

± 

0.06 

-0.58 

294.6+04.7 

NGC 3918 

1600 ± 500 

E;H 

Inter 

E 

18.7 

17.1 

0.21 

± 

0.07 

-1.07 

± 

0.09 

-1.19 

305.3-03.1 

PHR J1315-6555 

10000 ± 400 

C 

Thick 

B 

11.2 

10.5 

0.83 

± 

0.08 

-2.97 

± 

0.09 

-0.58 

307.2-03.4 

NGC 5189 

1200 ± 300 

G;K;X 

Inter 

Eb 

163.0 

108.0 

0.31 

± 

0.08 

-3.14 

± 

0.10 

-0.41 

307.3+02.0 

PHR J1327-6032 

2200 ± 600 

X 

Thick 

B 

210.0 

180.0 

0.40 

± 

0.10 

-4.94 

± 

0.13 

+0.02 

308.2+07.7 

MeWe 1-3 

4700 ± 1000 

G;M 

Thin 

R 

19.0 

19.0 

0.34 

± 

0.07 

-3.68 

± 

0.14 

- 0.66 

310.3+24.7 

Lo 8 

1900 ± 700 

G 

Thin 

E 

132.0 

110.0 

0.03 

± 

0.02 

-5.21 

± 

0.11 

-0.26 

311.0+02.4 

SuWt 2 

2300 ± 200 

P 

Thick 

B 

86.5 

43.4 

0.40 

± 

0.04 

-4.14 

± 

0.13 

-0.47 

315.0-00.3 

Hen 2-111 

2400 ± 400 

K;X 

Thick 

B 

29.4 

14.5 

1.05 

± 

0.26 

-1.76 

± 

0.27 

-0.98 

318.4+41.4 

Abell 36 

530 ± 170 

G 

Thin 

E 

450.0 

315.0 

0.04 

± 

0.03 

-4.79 

± 

0.06 

-0.31 

321.6+02.2 

CVMP 1 

1950 ± 300 

K;X 

Thick 

B 

258.0 

135.0 

0.85 

± 

0.14 

-4.47 

± 

0.15 

-0.05 

322.5-05.2 

NGC 5979 

1930 ± 100 

E;X 

Thin 

E 

20.2 

19.1 

0.25 

± 

0.04 

-2.26 

± 

0.07 

-1.04 

327.8+10.0 

NGC 5882 

1720 ± 420 

E 

Thin 

E 

15.6 

12.9 

0.26 

± 

0.03 

-1.08 

± 

0.06 

-1.23 

329.3-02.8 

Mz 2 

2150 ± 400 

P;X 

Inter 

E 

46.0 

28.0 

0.71 

± 

0.18 

-2.60 

± 

0.19 

-0.73 

329.8-02.1 

BMP J1613-5406 

1700 ± 100 

C 

Thick 

B 

335.0 

215.0 

0.25 

± 

0.06 

-5.48 

± 

0.11 

+0.05 

332.5-16.9 

HaTr 7 

1800 ± 700 

G 

Thin 

E 

188.0 

180.0 

0.08 

± 

0.03 

-5.01 

± 

0.09 

-0.10 

335.5+12.4 

DS 2 

1000 ± 350 

G 

Thin 

E 

186.0 

186.0 

0.20 

± 

0.04 

-5.15 

± 

0.10 

-0.35 

339.9+88.4 

LoTr 5 

5801 ?™ 

P 

Thin 

E 

525.0 

510.0 

0.01 

± 

0.01 

-5.52 

± 

0.11 

-0.13 

341.6+13.7 

NGC 6026 

2000 ± 500 

M 

Thin 

E 

53.0 

45.5 

0.31 

± 

0.11 

-3.36 

± 

0.12 

-0.62 

342.5-14.3 

Sp 3 

2220 +™ 

P 

Inter 

E 

36.0 

35.0 

0.12 

± 

0.05 

-2.63 

± 

0.07 

-0.70 

343.3-00.6 

HaTr 5 

21001 ™° 

P 

Thick 

E 

112.0 

96.0 

0.60 

± 

0.07 

-4.02 

± 

0.08 

-0.28 

349.5+01.0 

NGC 6302 

1170+ 140 

E 

Thick 

B 

90.0 

35.0 

0.90 

± 

0.08 

-1.48 

± 

0.10 

-0.80 

353.5-05.0 

JaFu2 

13600 ± 1400 

C 

Thin 

E 

6.0 

4.9 

0.47 

± 

0.12 

-3.48 

± 

0.20 

-0.75 

359.3-00.9 

Hb 5 

1400 ± 300 

M 

Thick 

E 

51.7 

18.1 

1.19 

± 

0.34 

-1.51 

± 

0.35 

-0.98 

000.4-02.9 

M 3-19 

8300 ± 2400 

Bulge 

Inter 

E 

7.2 

6.6 

0.99 ± 0.12 

-1.39 ± 0.17 

- 0.86 

000.7-02.7 

M 2-21 

8300 ± 2400 

Bulge 

Thin 

R 

2.8 

2.8 

0.66 ± 0.15 

-0.87 ± 0.16 

-1.25 

000.7+03.2 

M 4-5 

8300 ± 2400 

Bulge 

Thick 

B 

6.7 

4.9 

1.54 ± 0.30 

-1.36 ± 0.31 

-0.94 

000.9-02.0 

B1 3-13 

8300 ± 2400 

Bulge 

Thin 

E 

4.2 

3.9 

1.13 ± 0.46 

-1.15 ± 0.47 

-1.09 

001 .2+02.1 

Hen 2-262 

8300 ± 2400 

Bulge 

Thick 

E 

4.6 

4.5 

1.73 ± 0.23 

-0.95 ± 0.25 

-1.04 

002.1-04.2 

H 1-54 

8300 ± 2400 

Bulge 

Inter 

B 

1.9 

1.6 

0.79 ± 0.15 

- 0.01 ± 0.16 

-1.46 

002.3-03.4 

H 2-37 

8300 ± 2400 

Bulge 

Inter 

B 

6.0 

3.5 

0.92 ± 0.24 

-1.63 ± 0.27 

-1.04 
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PNG 

Name 

D (pc) 

Meth 

Trend 

Morph 

a ( ) 

b(") 

E(B - 

V) 

S 0 (Ha) 

log r (pc) 

002.5-01.7 

Pe 2-11 

8300 

± 

2400 

Bulge 

Inter 

R 

7.8 

6.5 

1.48 

± 

0.34 

-2.07 

± 

0.41 

-0.85 

002.6-03.4 

M 1-37 

8300 

± 

2400 

Bulge 

Thick 

B 

0.8 

0.7 

0.65 

± 

0.17 

+0.43 

± 

0.18 

-1.83 

002.6+04.2 

Th 3-27 

8300 

± 

2400 

Bulge 

Inter 

E 

2.1 

1.9 

1.35 

+ 

0.10 

-0.76 

± 

0.13 

-1.42 

002.8+01.7 

H 2-20 

8300 

± 

2400 

Bulge 

Inter 

E 

2.8 

2.7 

1.20 

± 

0.34 

-1.13 

± 

0.35 

-1.26 

003.7-04.6 

M 2-30 

8300 

± 

2400 

Bulge 

Thin 

E 

5.1 

5.0 

0.48 

± 

0.07 

-1.53 

± 

0.11 

- 1.00 

003.8-17.1 

Hb 8 

8300 

± 

2400 

Bulge 

Thin 

R 

2.9 

2.3 

0.09 

± 

0.06 

-1.35 

± 

0.08 

-1.29 

004.0-05.8 

Pe 1-12 

8300 

± 

2400 

Bulge 

Thin 

E 

10.0 

9.0 

0.50 

± 

0.04 

-2.91 

± 

0.06 

-0.72 

004.2-03.2 

KFL 10 

8300 

± 

2400 

Bulge 

Thin 

E 

7.1 

5.6 

0.51 

± 

0.15 

-2.78 

± 

0.16 

-0.90 

004.3+01.8 

H 2-24 

8300 

± 

2400 

Bulge 

Inter 

B 

8.4 

4.3 

1.47 

± 

0.11 

-1.18 

± 

0.13 

-0.92 

005.0+03.0 

Pe 1-9 

8300 

± 

2400 

Bulge 

Inter 

R 

13.6 

13.4 

0.87 

± 

0.08 

-2.59 

+ 

0.12 

-0.57 

006.0-03.6 

M 2-31 

8300 

± 

2400 

Bulge 

Inter 

E 

4.0 

3.7 

0.91 

± 

0.08 

-0.76 

± 

0.09 

-1.16 

008.3-07.3 

NGC 6644 

8300 

± 

2400 

Bulge 

Inter 

B 

4.4 

4.3 

0.29 

± 

0.11 

- 0.66 

± 

0.13 

-1.06 

009.3-06.5 

SB 15 

8300 

± 

2400 

Bulge 

Thin 

E 

14.4 

13.8 

0.48 

± 

0.08 

-3.73 

± 

0.14 

-0.55 

009.6-10.6 

M 3-33 

8300 

± 

2400 

Bulge 

Inter 

E 

7.4 

7.3 

0.27 

± 

0.08 

-2.15 

± 

0.10 

-0.84 

010.7-06.4 

IC 4732 

8300 

± 

2400 

Bulge 

Thin 

E 

1.4 

1.4 

0.36 

± 

0.10 

-0.15 

± 

0.11 

-1.56 

350.8-02.4 

H 1-22 

8300 

± 

2400 

Bulge 

Inter 

E 

3.5 

3.2 

1.18 

± 

0.34 

-0.92 

± 

0.35 

-1.18 

353.2-05.2 

H 1-38 

8300 

± 

2400 

Bulge 

Inter 

B 

14.0 

12.0 

0.55 

± 

0.19 

-2.95 

± 

0.23 

-0.59 

355.6-02.7 

H 1-32 

8300 

± 

2400 

Bulge 

Inter 

E 

2.3 

2.2 

1.02 

± 

0.15 

-0.34 

± 

0.17 

-1.35 

355.9+02.7 

Th 3-10 

8300 

± 

2400 

Bulge 

Inter 

E 

3.0 

2.6 

2.20 

± 

0.28 

- 0.68 

± 

0.29 

-1.26 

355.9+03.6 

H 1-9 

8300 

± 

2400 

Bulge 

Inter 

E 

5.0 

4.0 

1.04 

± 

0.24 

-0.94 

± 

0.25 

-1.05 

356.2-04.4 

Cn 2-1 

8300 

± 

2400 

Bulge 

Inter 

E 

2.6 

2.6 

0.52 

± 

0.09 

-0.50 

± 

0.11 

-1.29 

356.7-06.4 

H 1-51 

8300 

± 

2400 

Bulge 

Inter 

E 

17.7 

15.2 

0.33 

± 

0.08 

-3.35 

± 

0.16 

-0.49 

356.8-05.4 

H 2-35 

8300 

± 

2400 

Bulge 

Inter 

E 

7.0 

6.5 

0.48 

± 

0.10 

- 2.66 

± 

0.23 

-0.87 

356.8+03.3 

Th 3-12 

8300 

± 

2400 

Bulge 

Inter 

B 

2.0 

1.3 

1.33 

± 

0.12 

-0.98 

± 

0.16 

-1.49 

356.9+04.4 

M 3-38 

8300 

± 

2400 

Bulge 

Inter 

B 

1.6 

1.2 

1.23 

± 

0.17 

- 0.22 

± 

0.18 

-1.56 

357.1+01.9 

Th 3-24 

8300 

± 

2400 

Bulge 

Inter 

E 

8.6 

7.3 

1.45 

± 

0.21 

-2.40 

± 

0.23 

-0.80 

357.1+03.6 

M 3-7 

8300 

± 

2400 

Bulge 

Inter 

E 

6.5 

6.0 

0.97 

± 

0.13 

-1.31 

± 

0.14 

-0.91 

357.4-07.2 

SB 51 

8300 

± 

2400 

Bulge 

Inter 

E 

45.6 

33.0 

0.25 

± 

0.06 

-5.00 

± 

0.07 

- 0.11 

357.5+03.2 

M 3-42 

8300 

± 

2400 

Bulge 

Inter 

B 

7.2 

4.4 

1.06 

± 

0.17 

- 1.88 

± 

0.21 

-0.95 

358.2+03.6 

M 3-10 

8300 

± 

2400 

Bulge 

Inter 

E 

4.2 

4.0 

1.22 

± 

0.15 

-0.72 

± 

0.16 

-1.09 

358.6+01.8 

M 4-6 

8300 

± 

2400 

Bulge 

Inter 

E 

2.5 

2.3 

1.98 

± 

0.20 

-0.31 

± 

0.24 

-1.32 

358.8+03.0 

Th 3-26 

8300 

± 

2400 

Bulge 

Inter 

E 

9.1 

8.3 

1.29 

± 

0.15 

-1.99 

± 

0.19 

-0.76 

358.9+03.2 

H 1-20 

8300 

± 

2400 

Bulge 

Inter 

E 

4.4 

3.8 

1.43 

± 

0.13 

-0.92 

± 

0.15 

-1.09 

359.2+04.7 

Th 3-14 

8300 

± 

2400 

Bulge 

Inter 

E 

1.7 

1.6 

1.37 

± 

0.19 

-0.55 

± 

0.22 

-1.48 

359.4-08.5 

SB 55 

8300 

± 

2400 

Bulge 

Thin 

E 

16.2 

13.8 

0.18 

± 

0.07 

-3.38 

± 

0.13 

-0.53 

359.4+02.3 

Th 3-32 

8300 

± 

2400 

Bulge 

Inter 

E 

3.5 

3.0 

1.56 

± 

0.28 

-1.53 

± 

0.28 

-1.19 

359.7-04.4 

KFL 3 

8300 

± 

2400 

Bulge 

Thick 

R 

15.2 

14.3 

0.59 

± 

0.20 

-3.18 

± 

0.20 

-0.53 

359.9-04.5 

M 2-27 

8300 

± 

2400 

Bulge 

Inter 

E 

3.3 

3.0 

0.99 

± 

0.12 

-0.52 

± 

0.13 

- 1.20 

004.8-22.7 

Hen 2-436 

26000 ± 2000 

Sgr dSph 

Inter 

E 

0.60 

0.60 

0.28 ± 0.05 

-0.28 ± 0.07 

-1.37 

005.2-18.6 

StWr 2-21 

26000 ± 2000 

Sgr dSph 

Inter 

E 

2.70 

2.70 

0.03 ± 0.02 

-2.39 ± 0.05 

-0.72 

006.8-19.8 

Wray 16-423 

26000 ± 2000 

Sgr dSph 

Inter 

E 

1.45 

1.45 

0.14 ± 0.03 

-1.00 ± 0.05 

-0.99 


LMC-J 33 

50000 

± 

1000 

LMC 

Thin 

E 

1.53 

1.79 

0.08 

± 

0.02 

-2.92 

± 

0.05 

-0.70 


LMC-MG 4 

50000 

± 

1000 

LMC 

Thick 

B 

4.30 

3.30 

0.08 

± 

0.02 

-3.97 

± 

0.05 

-0.34 


LMC-MG 14 

50000 

± 

1000 

LMC 

Thin 

E 

1.58 

1.58 

0.08 

± 

0.02 

-2.67 

± 

0.05 

-0.72 


LMC-MG 16 

50000 

± 

1000 

LMC 

Thick 

B 

1.28 

1.63 

0.08 

± 

0.02 

-2.96 

± 

0.05 

-0.76 


LMC-MG 29 

50000 

± 

1000 

LMC 

Inter 

B 

1.48 

2.30 

0.10 

± 

0.02 

-2.73 

± 

0.05 

-0.65 


LMC-MG 40 

50000 

± 

1000 

LMC 

Thin 

E 

0.38 

0.33 

0.12 

± 

0.02 

-1.42 

± 

0.05 

-1.37 


LMC-MG 45 

50000 

± 

1000 

LMC 

Inter 

E 

0.31 

0.23 

0.54 

± 

0.06 

-0.03 

± 

0.08 

-1.49 


LMC-MG 51 

50000 

± 

1000 

LMC 

Thin 

E 

1.22 

1.43 

0.08 

± 

0.02 

-2.96 

± 

0.05 

-0.80 


LMC-MG 70 

50000 

± 

1000 

LMC 

Thick 

E 

0.48 

0.67 

0.13 

± 

0.02 

-1.92 

± 

0.05 

-1.16 


LMC-Mo 7 

50000 

± 

1000 

LMC 

Thin 

E 

0.72 

0.93 

0.08 

± 

0.02 

-2.72 

± 

0.05 

- 1.00 


LMC-Mo 21 

50000 

± 

1000 

LMC 

Thick 

B 

3.10 

2.90 

0.08 

± 

0.02 

-4.01 

± 

0.05 

-0.44 


LMC-Mo 33 

50000 

± 

1000 

LMC 

Thick 

B 

2.12 

1.58 

0.08 

± 

0.02 

-3.00 

± 

0.05 

-0.65 


LMC-Mo 36 

50000 

± 

1000 

LMC 

Thick 

E 

1.14 

0.97 

0.20 

± 

0.02 

-2.82 

± 

0.05 

-0.89 


LMC-Mo 47 

50000 

± 

1000 

LMC 

Thick 

B 

3.47 

3.47 

0.20 

± 

0.02 

-3.60 

± 

0.05 

-0.38 


LMC-RP 265 

50000 

± 

1000 

LMC 

Thick 

B 

4.20 

3.40 

0.08 

± 

0.02 

-3.72 

± 

0.05 

-0.34 


LMC-RP 671 

50000 

± 

1000 

LMC 

Thick 

R 

4.78 

4.78 

0.48 

± 

0.05 

-4.43 

± 

0.06 

-0.24 


LMC-RP 723 

50000 

± 

1000 

LMC 

Thin 

R 

3.20 

3.20 

0.25 

± 

0.02 

-3.41 

± 

0.05 

-0.41 


LMC-RP 764 

50000 

± 

1000 

LMC 

Thick 

B 

3.70 

2.77 

0.34 

± 

0.03 

-3.54 

± 

0.05 

-0.41 


LMC-RP 885 

50000 

± 

1000 

LMC 

Thin 

R 

2.20 

2.20 

0.29 

± 

0.03 

-2.99 

± 

0.05 

-0.57 


LMC-RP 1375 

50000 

± 

1000 

LMC 

Thick 

E 

4.80 

3.40 

0.29 

± 

0.03 

-3.53 

± 

0.05 

-0.31 


LMC-RP 1550 

50000 

± 

1000 

LMC 

Thick 

B 

1.24 

1.11 

0.18 

± 

0.02 

-2.55 

± 

0.05 

-0.85 


LMC-Sa 107 

50000 

± 

1000 

LMC 

Thick 

B 

1.70 

1.62 

0.35 

± 

0.04 

-2.65 

± 

0.06 

-0.70 


LMC-Sa 117 

50000 

± 

1000 

LMC 

Thin 

E 

1.18 

1.30 

0.14 

± 

0.02 

-2.43 

± 

0.05 

-0.82 


LMC-Sa 121 

50000 

± 

1000 

LMC 

Thick 

B 

1.58 

1.65 

0.08 

± 

0.02 

-2.94 

± 

0.05 

-0.71 


LMC-SMP 1 

50000 

± 

1000 

LMC 

Thick 

R 

0.76 

0.55 

0.08 

± 

0.02 

-0.19 

± 

0.05 

-1.40 


LMC-SMP 3 

50000 

± 

1000 

LMC 

Thick 

E 

0.26 

0.23 

0.08 

± 

0.02 

+0.05 

± 

0.05 

-1.53 


LMC-SMP 4 

50000 

± 

1000 

LMC 

Thin 

E 

1.21 

1.21 

0.08 

± 

0.02 

-2.41 

± 

0.05 

-0.83 


LMC-SMP 5 

50000 

± 

1000 

LMC 

Inter 

R 

0.50 

0.46 

0.08 

± 

0.02 

-0.93 

± 

0.05 

-1.24 


LMC-SMP 6 

50000 

± 

1000 

LMC 

Inter 

E 

0.67 

0.56 

0.48 

± 

0.08 

-0.58 

± 

0.09 

-1.13 


LMC-SMP 9 

50000 

± 

1000 

LMC 

Thick 

E 

0.92 

0.73 

0.15 

± 

0.02 

-1.85 

± 

0.05 

- 1.00 


LMC-SMP 10 

50000 

± 

1000 

LMC 

Thick 

E 

1.58 

1.58 

0.11 

± 

0.02 

-2.17 

± 

0.05 

-0.72 


LMC-SMP 11 

50000 

± 

1000 

LMC 

Thick 

B 

0.76 

0.55 

0.21 

± 

0.02 

-2.06 

± 

0.05 

- 1.11 


LMC-SMP 13 

50000 

± 

1000 

LMC 

Thin 

E 

0.81 

0.81 

0.08 

± 

0.02 

-1.39 

± 

0.05 

- 1.01 


LMC-SMP 14 

50000 

± 

1000 

LMC 

Thick 

B 

2.41 

1.87 

0.08 

± 

0.02 

-3.06 

± 

0.05 

-0.59 


LMC-SMP 15 

50000 

± 

1000 

LMC 

Thick 

E 

0.75 

0.61 

0.08 

± 

0.02 

- 1.01 

± 

0.05 

-1.09 


LMC-SMP 16 

50000 

± 

1000 

LMC 

Thick 

B 

1.50 

1.20 

0.10 

± 

0.02 

-2.14 

± 

0.05 

-0.79 


LMC-SMP 18 

50000 

± 

1000 

LMC 

Thin 

R 

0.69 

0.64 

0.08 

± 

0.02 

-1.79 

± 

0.05 

-1.09 


LMC-SMP 19 

50000 

± 

1000 

LMC 

Inter 

E 

0.79 

0.65 

0.12 

± 

0.02 

- 1.22 

± 

0.05 

-1.06 


LMC-SMP 25 

50000 

± 

1000 

LMC 

Thick 

E 

0.42 

0.39 

0.08 

± 

0.02 

-0.29 

± 

0.05 

-1.31 


LMC-SMP 27 

50000 

± 

1000 

LMC 

Thin 

E 

0.76 

0.76 

0.08 

± 

0.02 

-1.99 

± 

0.05 

-1.04 


LMC-SMP 28 

50000 

± 

1000 

LMC 

Thick 

E 

0.58 

0.35 

0.22 

± 

0.02 

-1.37 

± 

0.05 

-1.26 


LMC-SMP 29 

50000 

± 

1000 

LMC 

Thick 

B 

0.51 

0.47 

0.14 

± 

0.02 

-0.72 

± 

0.05 

-1.23 
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PNG 

Name 

D (pc) 

Meth 

Trend 

Morph 

777" 

a( ) 

k") 

E(B - 

V ) 

So (Ha) 

log r (pc) 



LMC-SMP 30 

50000 

± 

1000 

LMC 

Thick 

B 

1.68 

1.28 

0.08 

± 

0.02 

-2.53 

± 

0.05 

-0.75 



LMC-SMP 31 

50000 

± 

1000 

LMC 

Thick 

E 

0.26 

0.26 

0.37 

± 

0.04 

- 0.02 

± 

0.06 

-1.50 



LMC-SMP 33 

50000 

± 

1000 

LMC 

Thick 

E 

0.67 

0.57 

0.08 

± 

0.02 

-1.08 

± 

0.05 

-1.13 



LMC-SMP 34 

50000 

± 

1000 

LMC 

Thick 

E 

0.57 

0.50 

0.08 

± 

0.02 

- 1.11 

± 

0.05 

-1.19 



LMC-SMP 37 

50000 

± 

1000 

LMC 

Thick 

E 

0.50 

0.43 

0.14 

± 

0.02 

- 0.86 

± 

0.05 

-1.25 



LMC-SMP 38 

50000 

± 

1000 

LMC 

Thick 

E 

0.57 

0.40 

0.08 

± 

0.02 

-0.67 

± 

0.05 

-1.24 



LMC-SMP 39 

50000 

± 

1000 

LMC 

Thick 

E 

0.60 

0.55 

0.21 

± 

0.02 

-1.29 

± 

0.05 

-1.16 



LMC-SMP 41 

50000 

± 

1000 

LMC 

Thick 

B 

3.56 

1.86 

0.08 

± 

0.02 

-2.84 

± 

0.05 

-0.51 



LMC-SMP 42 

50000 

± 

1000 

LMC 

Thick 

E 

0.83 

0.67 

0.08 

± 

0.01 

-1.54 

± 

0.04 

-1.04 



LMC-SMP 43 

50000 

± 

1000 

LMC 

Thin 

E 

1.11 

1.11 

0.10 

± 

0.02 

-1.87 

± 

0.04 

-0.87 



LMC-SMP 45 

50000 

± 

1000 

LMC 

Inter 

E 

1.66 

1.62 

0.28 

± 

0.03 

-1.97 

± 

0.05 

-0.70 



LMC-SMP 46 

50000 

± 

1000 

LMC 

Thick 

E 

0.59 

0.49 

0.12 

± 

0.01 

-1.62 

± 

0.04 

-1.19 



LMC-SMP 47 

50000 

± 

1000 

LMC 

Thick 

E 

0.45 

0.32 

0.16 

± 

0.02 

-0.28 

± 

0.05 

-1.34 



LMC-SMP 48 

50000 

± 

1000 

LMC 

Inter 

E 

0.40 

0.35 

0.19 

± 

0.02 

-0.17 

± 

0.05 

-1.34 



LMC-SMP 49 

50000 

± 

1000 

LMC 

Inter 

E 

1.00 

1.00 

0.08 

± 

0.02 

-1.91 

± 

0.05 

-0.92 



LMC-SMP 50 

50000 

± 

1000 

LMC 

Thick 

E 

0.68 

0.61 

0.08 

± 

0.02 

- 1.01 

± 

0.05 

- 1.11 



LMC-SMP 52 

50000 

± 

1000 

LMC 

Thick 

E 

0.73 

0.73 

0.08 

± 

0.02 

-0.96 

± 

0.05 

-1.04 



LMC-SMP 53 

50000 

± 

1000 

LMC 

Thick 

E 

0.54 

0.47 

0.09 

± 

0.02 

-0.75 

± 

0.05 

- 1.21 



LMC-SMP 54 

50000 

± 

1000 

LMC 

Thick 

B 

3.60 

1.80 

0.08 

± 

0.02 

-3.01 

± 

0.05 

-0.51 



LMC-SMP 55 

50000 

± 

1000 

LMC 

Thick 

R 

0.36 

0.36 

0.08 

± 

0.01 

-0.46 

± 

0.05 

-1.36 



LMC-SMP 56 

50000 

± 

1000 

LMC 

Thick 

R 

0.55 

0.55 

0.08 

± 

0.01 

-1.30 

± 

0.05 

-1.18 



LMC-SMP 57 

50000 

± 

1000 

LMC 

Thin 

E 

0.93 

0.90 

0.13 

± 

0.01 

-2.15 

± 

0.04 

-0.96 



LMC-SMP 58 

50000 

± 

1000 

LMC 

Thick 

R 

0.23 

0.23 

0.08 

± 

0.01 

+0.05 

± 

0.04 

-1.55 



LMC-SMP 59 

50000 

± 

1000 

LMC 

Thick 

B 

3.70 

2.66 

0.08 

± 

0.01 

-2.84 

± 

0.04 

-0.42 



LMC-SMP 61 

50000 

± 

1000 

LMC 

Thick 

E 

0.56 

0.54 

0.15 

± 

0.02 

-0.55 

± 

0.04 

-1.18 



LMC-SMP 62 

50000 

± 

1000 

LMC 

Thick 

E 

0.59 

0.41 

0.08 

± 

0.01 

-0.37 

± 

0.04 

- 1.22 



LMC-SMP 63 

50000 

± 

1000 

LMC 

Thick 

E 

0.63 

0.57 

0.08 

± 

0.01 

- 0.66 

± 

0.04 

-1.17 



LMC-SMP 65 

50000 

± 

1000 

LMC 

Thin 

R 

0.59 

0.59 

0.15 

± 

0.02 

-1.57 

± 

0.05 

-1.15 



LMC-SMP 67 

50000 

± 

1000 

LMC 

Thick 

B 

0.88 

0.61 

0.10 

± 

0.02 

-1.18 

± 

0.05 

-1.05 



LMC-SMP 68 

50000 

± 

1000 

LMC 

Thin 

E 

1.33 

0.97 

0.08 

± 

0.02 

-1.97 

± 

0.05 

- 0.86 



LMC-SMP 69 

50000 

± 

1000 

LMC 

Thick 

B 

1.84 

1.43 

0.08 

± 

0.02 

-2.54 

± 

0.05 

-0.71 



LMC-SMP 71 

50000 

± 

1000 

LMC 

Thick 

E 

0.58 

0.47 

0.17 

± 

0.03 

-0.91 

± 

0.06 

- 1.20 



LMC-SMP 73 

50000 

± 

1000 

LMC 

Thick 

E 

0.31 

0.27 

0.12 

± 

0.02 

- 0.11 

± 

0.05 

-1.46 



LMC-SMP 74 

50000 

± 

1000 

LMC 

Thick 

Eb 

0.79 

0.63 

0.06 

± 

0.02 

-1.06 

± 

0.05 

-1.07 



LMC-SMP 75 

50000 

± 

1000 

LMC 

Thick 

R 

0.33 

0.33 

0.18 

± 

0.02 

- 0.12 

± 

0.05 

-1.40 



LMC-SMP 77 

50000 

± 

1000 

LMC 

Thick 

E 

0.56 

0.53 

0.08 

± 

0.02 

-0.94 

± 

0.05 

-1.18 



LMC-SMP 78 

50000 

± 

1000 

LMC 

Inter 

E 

0.54 

0.42 

0.14 

± 

0.02 

-0.56 

± 

0.05 

-1.24 



LMC-SMP 79 

50000 

± 

1000 

LMC 

Inter 

E 

0.39 

0.32 

0.12 

± 

0.02 

-0.41 

± 

0.05 

-1.37 



LMC-SMP 80 

50000 

± 

1000 

LMC 

Inter 

E 

0.48 

0.48 

0.08 

± 

0.02 

-1.23 

± 

0.05 

-1.24 



LMC-SMP 81 

50000 

± 

1000 

LMC 

Inter 

R 

0.26 

0.26 

0.17 

± 

0.02 

-0.06 

± 

0.05 

-1.50 



LMC-SMP 82 

50000 

± 

1000 

LMC 

Thick 

E 

0.31 

0.30 

0.32 

± 

0.03 

-0.93 

± 

0.05 

-1.43 



LMC-SMP 84 

50000 

± 

1000 

LMC 

Thick 

R 

0.57 

0.48 

0.08 

± 

0.02 

-0.81 

± 

0.05 

- 1.20 



LMC-SMP 88 

50000 

± 

1000 

LMC 

Thick 

E 

0.61 

0.45 

0.40 

± 

0.08 

- 1.11 

± 

0.10 

- 1.20 



LMC-SMP 89 

50000 

± 

1000 

LMC 

Thick 

E 

0.51 

0.45 

0.21 

± 

0.02 

-0.47 

± 

0.05 

-1.24 



LMC-SMP 91 

50000 

± 

1000 

LMC 

Thick 

B 

1.89 

1.40 

0.08 

± 

0.02 

-2.70 

± 

0.05 

-0.71 



LMC-SMP 92 

50000 

± 

1000 

LMC 

Thick 

E 

0.62 

0.54 

0.11 

± 

0.02 

-0.75 

± 

0.05 

-1.15 



LMC-SMP 93 

50000 

± 

1000 

LMC 

Thick 

B 

3.60 

3.00 

0.08 

± 

0.02 

-2.77 

± 

0.05 

-0.40 



LMC-SMP 95 

50000 

± 

1000 

LMC 

Thick 

E 

1.15 

0.95 

0.08 

± 

0.02 

- 2.20 

± 

0.05 

-0.90 



LMC-SMP 98 

50000 

± 

1000 

LMC 

Thick 

E 

0.41 

0.41 

0.19 

± 

0.02 

-0.30 

± 

0.05 

-1.30 



LMC-SMP 99 

50000 

± 

1000 

LMC 

Thick 

E 

0.85 

0.73 

0.08 

± 

0.02 

- 1.02 

± 

0.05 

- 1.02 



LMC-SMP 100 

50000 

± 

1000 

LMC 

Thick 

E 

1.36 

1.18 

0.08 

± 

0.02 

-1.78 

± 

0.05 

-0.81 



LMC-SMP 101 

50000 

± 

1000 

LMC 

Inter 

B 

1.03 

0.82 

0.08 

± 

0.02 

-1.55 

± 

0.05 

-0.95 



LMC-SMP 102 

50000 

± 

1000 

LMC 

Thin 

E 

1.06 

1.06 

0.08 

± 

0.02 

-1.95 

± 

0.05 

-0.89 



SMC-J 4 

61700 

± 

2000 

SMC 

Thick 

E 

1.06 

0.27 

0.12 

± 

0.02 

-1.65 

± 

0.04 

- 1.10 



SMC-J 27 

61700 

± 

2000 

SMC 

Inter 

B 

2.50 

1.70 

0.07 

± 

0.01 

-4.35 

± 

0.04 

-0.51 



SMC-MA 1682 

61700 

± 

2000 

SMC 

Thick 

B 

2.86 

2.17 

0.03 

± 

0.01 

-4.19 

± 

0.04 

-0.43 



SMC-MA 1762 

61700 

± 

2000 

SMC 

Thin 

E 

1.45 

1.26 

0.03 

± 

0.01 

-2.85 

± 

0.04 

-0.69 



SMC-MG 8 

61700 

± 

2000 

SMC 

Inter 

E 

1.39 

1.28 

0.09 

± 

0.01 

- 2.20 

± 

0.04 

-0.70 



SMC-MG 13 

61700 

± 

2000 

SMC 

Thin 

E 

1.22 

1.09 

0.19 

± 

0.02 

-2.29 

± 

0.05 

-0.76 



SMC-SMP 2 

61700 

± 

2000 

SMC 

Inter 

R 

0.54 

0.54 

0.01 

± 

0.01 

-0.98 

± 

0.04 

-1.09 



SMC-SMP 3 

61700 

± 

2000 

SMC 

Thick 

E 

0.59 

0.48 

0.01 

± 

0.01 

-1.39 

± 

0.04 

- 1.10 



SMC-SMP 6 

61700 

± 

2000 

SMC 

Inter 

R 

0.19 

0.19 

0.27 

± 

0.03 

+ 0.22 

± 

0.05 

-1.55 



SMC-SMP 8 

61700 

± 

2000 

SMC 

Thin 

E 

0.41 

0.38 

0.02 

± 

0.01 

-0.78 

± 

0.04 

-1.23 



SMC-SMP 9 

61700 

± 

2000 

SMC 

Inter 

E 

1.20 

1.20 

0.05 

± 

0.01 

-2.36 

± 

0.04 

-0.75 



SMC-SMP 11 

61700 

± 

2000 

SMC 

Inter 

E 

0.78 

0.66 

0.24 

± 

0.02 

-1.30 

± 

0.05 

-0.97 



SMC-SMP 12 

61700 

± 

2000 

SMC 

Thin 

E 

0.78 

0.66 

0.04 

± 

0.01 

-2.06 

± 

0.04 

-0.97 



SMC-SMP 13 

61700 

± 

2000 

SMC 

Inter 

E 

0.20 

0.20 

0.13 

± 

0.02 

+0.19 

± 

0.04 

-1.52 



SMC-SMP 14 

61700 

± 

2000 

SMC 

Inter 

E 

0.83 

0.83 

0.05 

± 

0.01 

-1.62 

± 

0.04 

-0.91 



SMC-SMP 15 

61700 

± 

2000 

SMC 

Inter 

R 

0.32 

0.32 

0.01 

± 

0.01 

-0.26 

± 

0.04 

-1.32 



SMC-SMP 16 

61700 

± 

2000 

SMC 

Inter 

B 

0.33 

0.30 

0.02 

± 

0.01 

-0.52 

± 

0.04 

-1.33 



SMC-SMP 17 

61700 

± 

2000 

SMC 

Inter 

E 

0.50 

0.50 

0.04 

± 

0.01 

-0.69 

± 

0.04 

-1.13 



SMC-SMP 18 

61700 

± 

2000 

SMC 

Inter 

E 

0.14 

0.14 

0.08 

± 

0.01 

+0.36 

± 

0.04 

- 1.68 



SMC-SMP 19 

61700 

± 

2000 

SMC 

Inter 

E 

0.59 

0.59 

0.11 

± 

0.01 

-1.23 

± 

0.04 

-1.05 



SMC-SMP 20 

61700 

± 

2000 

SMC 

Inter 

S 

0.20 

0.23 

0.03 

± 

0.01 

+ 0.11 

± 

0.04 

-1.49 



SMC-SMP 22 

61700 

± 

2000 

SMC 

Thick 

B 

0.71 

0.54 

0.11 

± 

0.02 

-1.17 

± 

0.05 

-1.03 



SMC-SMP 23 

61700 

± 

2000 

SMC 

Thin 

R 

0.66 

0.60 

0.07 

± 

0.01 

-1.49 

± 

0.04 

-1.03 



SMC-SMP 24 

61700 

± 

2000 

SMC 

Inter 

R 

0.38 

0.38 

0.03 

± 

0.01 

-0.58 

± 

0.04 

-1.25 



SMC-SMP 26 

61700 

± 

2000 

SMC 

Thick 

E 

0.61 

0.57 

0.17 

± 

0.02 

- 1.68 

± 

0.05 

-1.05 



SMC-SMP 27 

61700 

± 

2000 

SMC 

Inter 

E 

0.45 

0.45 

0.03 

± 

0.01 

-0.59 

± 

0.04 

-1.17 



SMC-SMP 28 

61700 

± 

2000 

SMC 

Thick 

R 

0.31 

0.31 

0.03 

± 

0.01 

-0.92 

± 

0.04 

-1.33 



SMC-SMP 34 

61700 

± 

2000 

SMC 

Thick 

E 

0.71 

0.69 

0.11 

± 

0.01 

- 2.01 

± 

0.04 

-0.98 
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Table A4: A catalogue of Sn a -r distances to Galactic PNe 


PNG 

Name 

a 

(") 

b 

(") 

E(B - V) 
(mag) 

method 

log SoCHo:) 
(cgssr -1 ) 

log r 
(pc) 

■Dmean 

(kpc) 

^thin 

(kpc) 

^thick 

(kpc) 

Notes 

000.0-06.8 

H 1-62 

5.0 

4.0 

0.49 ± 0.29 

1, 3 

-1.25 ± 0.29 

-1.12 

6.97 ± 2.43 




000.1 + 17.2 

PC 12 

2.3 

2.2 

0.54 ± 0.31 

1, 3 

-0.65 ± 0.32 

-1.29 

9.46 ± 3.39 




000.1-01.7 

PHRJ1752-2941 

16.7 

12.2 

0.99 ± 0.31 

1 

-3.07 ± 0.33 

-0.62 

6.95 ± 2.54 




000.1-02.3 

B1 3-10 

7.2 

6.9 

0.64 ± 0.25 

3 

-2.41 ± 0.30 

-0.80 

9.24 ± 3.24 

7.62 ± 2.12 



000.1-05.6 

H 2-40 

18.3 

16.9 

0.50 ± 0.22 

1 

-3.22 ± 0.23 

-0.58 

6.19 ± 1.99 




000.2+01.7 

JaSt 19 

7.2 

6.4 

1.59 ± 0.07 

1, 3 

-2.22 ± 0.13 

-0.85 

8.50 ± 2.49 




000.2+06.1 

Terz N 67 

16.0 

12.0 

0.76 ± 0.13 

1, 3 

-3.57 ± 0.26 

-0.48 

9.79 ± 3.27 




000.2-01.9 

M 2-19 

9.4 

8.5 

0.83 ± 0.21 

1, 3 

-1.78 ± 0.22 

-0.97 

4.89 ± 1.55 




000.3+12.2 

IC 4634 

20.5 

6.6 

0.35 ± 0.06 

1, 3 

-1.31 ± 0.08 

-1.10 

2.79 ± 0.79 

2.35 ± 0.44 



000.3-01.6 

PHRJ 1752-2930 

8.6 

7.9 

1.07 ± 0.21 

3 

-2.90 ± 0.23 

-0.67 

10.79 ± 3.48 




000.3-02.8 

M 3-47 

9.0 

8.0 

1.43 ± 0.21 

1 

-2.18 ± 0.21 

-0.87 

6.63 ± 2.08 




000.3-04.6 

M 2-28 

9.0 

8.0 

0.86 ± 0.13 

1 

-1.97 ± 0.15 

-0.92 

5.80 ± 1.72 




000.4+04.4 

K 5-1 

9.0 

9.0 

1.25 ± 0.24 

1 

-2.30 ± 0.27 

-0.83 

6.74 ± 2.28 

5.57 ± 1.45 



000.4-01.9 

M 2-20 

4.1 

3.4 

1.29 ± 0.25 


-0.47 ± 0.25 

-1.34 

5.10 ± 1.69 




000.4-02.9 

M 3-19 

7.2 

6.6 

0.99 ± 0.12 

1 

-1.39 ± 0.17 

-1.08 

4.96 ± 1.51 




000.5+01.9 

JaSt 17 

9.1 

6.6 

1.37 ± 0.37 

3 

-2.44 ± 0.38 

-0.79 

8.55 ± 3.37 




000.5-03.1 

KFL 1 

8.0 

7.9 

0.96 ± 0.21 

3 

-2.02 ± 0.26 

-0.91 

6.39 ± 2.14 




000.5-05.3 

SB 2 

23.0 

23.0 

0.47 ± 0.07 

3 

-3.43 ± 0.14 

-0.52 

5.40 ± 1.59 




000.6-01.3 

B1 3-15 

6.0 

4.5 

1.48 ± 0.41 

1 

-1.83 ± 0.42 

-0.96 

8.65 ± 3.60 




000.7+03.2 

M 4-5 

6.7 

4.9 

1.54 ± 0.30 

1 

-1.36 ± 0.31 

-1.09 

5.84 ± 2.07 




000.7+04.7 

H 2-11 

2.0 

2.0 

1.99 ± 0.35 

1 

-0.23 ± 0.36 

-1.40 

8.19 ± 3.13 




000.7-01.5 

JaSt 2-11 

9.7 

8.8 

1.21 ± 0.10 

3 

-3.06 ± 0.15 

-0.62 

10.67 ± 3.17 

8.68 ± 1.79 



000.7-02.7 

M 2-21 

2.8 

2.8 

0.66 ± 0.15 

1 

-0.87 ± 0.16 

-1.23 

8.75 ± 2.63 

7.44 ± 1.57 



000.7-03.7 

M 3-22 

6.0 

6.0 

0.72 ± 0.09 

1, 3 

-1.89 ± 0.15 

-0.95 

7.80 ± 2.32 

6.50 ± 1.34 



000.7-06.1 

SB 3 

77.4 

55.2 

0.30 ± 0.21 

1 

-4.38 ± 0.22 

-0.26 

3.47 ± 1.11 




000.8+01.3 

JaSt 38 

10.9 

9.6 

1.75 ± 0.04 

1 

-2.97 ± 0.12 

-0.65 

9.07 ± 2.63 




000.8-01.5 

Sa 3-90 

2.0 

1.8 

1.34 ± 0.08 

1 

-0.57 ± 0.09 

-1.31 

10.69 ± 3.06 




000.9+01.1 

JaSt 44 

8.5 

5.0 

1.70 ± 0.21 

1 

-2.44 ± 0.23 

-0.79 

10.20 ± 3.29 




000.9-01.2 

JaSt 84 

13.8 

3.6 

1.74 ± 0.41 

1 

-2.60 ± 0.42 

-0.75 

10.42 ± 4.36 




000.9-02.0 

B1 3-13 

4.2 

3.9 

1.13 ± 0.46 

1 

-1.15 ± 0.47 

-1.15 

7.25 ± 3.27 




000.9-03.3 

PHRJ 1801-2947 

35.1 

31.2 

0.84 ± 0.12 

1 

-4.18 ± 0.12 

-0.32 

6.03 ± 1.76 




000.9-04.8 

M 3-23 

13.6 

12.5 

0.72 ± 0.08 

1 

-2.19 ± 0.12 

-0.86 

4.35 ± 1.27 




001.0+01.3 

JaSt 41 

4.7 

4.6 

1.89 ± 0.19 

1 

-1.51 ± 0.22 

-1.05 

7.90 ± 2.50 




001.0+01.9 

K 1-4 

48.1 

33.6 

0.85 ± 0.17 

1 

-3.29 ± 0.18 

-0.56 

2.83 ± 0.86 


3.19 ± 0.98 


001 .1-01.6 

Sa 3-92 

6.4 

5.7 

1.23 ± 0.14 

1, 3 

-2.26 ± 0.14 

-0.84 

9.81 ± 2.90 




001 .2+02.1 

Hen 2-262 

4.6 

4.5 

1.73 ± 0.23 

1 

-0.95 ± 0.25 

-1.20 

5.67 ± 1.86 




001.2+08.6 

BMP J1716-2313 

178.0 

129.0 

0.69 ± 0.09 

3 

-5.15 ± 0.08 

-0.05 

2.44 ± 0.69 




001 .2—01.2a 

JaSt 95 

10.3 

8.6 

1.19 ± 0.21 

1 

-2.58 ± 0.23 

-0.76 

7.70 ± 2.48 




001.2-03.0 

H 1-47 

2.5 

2.5 

1.21 ± 0.25 

1 

-0.51 ± 0.26 

-1.33 

7.79 ± 2.58 




001.2-05.6 

PHRJ 1811-3042 

32.0 

23.0 

0.43 ± 0.07 

3 

-4.01 ± 0.08 

-0.36 

6.63 ± 1.86 

5.29 ± 0.95 



001.3-01.2 

B1M 

3.5 

3.5 

1.73 ± 0.46 

1 

-0.87 ± 0.48 

-1.22 

7.03 ± 3.19 




001.4+06.3 

Sab 24 

55.0 

37.0 

0.34 ± 0.05 

2 

-3.74 ± 0.17 

-0.43 

3.36 ± 0.94 




001.5+01.5 

JaSt 46 

4.5 

4.4 

1.75 ± 0.34 

1 

-1.37 ± 0.36 

-1.09 

7.59 ± 2.89 




001.5-01.8 

JaSt 2-19 

5.3 

2.7 

1.53 ± 0.14 

3 

-2.52 ± 0.17 

-0.77 

18.50 ± 5.62 




001.5-06.7 

SwSt 1 

5.6 

5.2 

0.24 ± 0.05 

3 

-0.42 ± 0.07 

-1.35 

3.42 ± 0.97 



P 

001.6+01.5 

K 6-10 

6.7 

6.1 

1.87 ± 0.19 

1 

-1.90 ± 0.22 

-0.94 

7.38 ± 2.35 




001 .6-01.1 

JaSt 97 

7.4 

5.6 

2.36 ± 0.21 

1 

-1.98 ± 0.23 

-0.92 

7.70 ± 2.48 




001.7+01.3 

JaSt 52 

5.0 

5.0 

1.92 ± 0.34 

1 

-1.42 ± 0.36 

-1.07 

6.97 ± 2.65 




001.7-04.4 

H 1-55 

3.0 

2.8 

0.79 ± 0.28 

1 

-1.08 ± 0.29 

-1.17 

9.64 ± 3.34 




001.7-04.6 

H 1-56 

4.2 

4.2 

0.45 ± 0.06 

1, 3 

-1.54 ± 0.13 

-1.04 

8.93 ± 2.61 

7.50 ± 1.49 



001 .8-02.0 

PHRJ 1757-2824 

19.3 

8.0 

1.34 ± 0.09 

3 

-3.31 ± 0.10 

-0.55 

9.25 ± 2.66 

7.49 ± 1.43 



001.8-03.7 

PHRJ 1804-2913 

8.3 

7.3 

0.56 ± 0.15 

1 

-3.49 ± 0.16 

-0.50 

16.61 ± 4.96 

13.40 ± 2.79 



001.9-02.5 

PPAJ1759-2834 

15.6 

13.5 

0.86 ± 0.22 

1 

-3.57 ± 0.22 

-0.48 

9.37 ± 2.98 

7.54 ± 1.77 



002.0-01.3 

JaSt 98 

2.0 

1.7 

2.71 ± 0.41 

1 

-0.62 ± 0.41 

-1.30 

11.34 ± 4.66 




002.0-06.2 

M 2-33 

5.4 

5.0 

0.24 ± 0.08 

1 

-1.74 ± 0.10 

-0.99 

8.19 ± 2.36 



P 

002.0-13.4 

IC 4776 

8.5 

4.0 

0.10 ± 0.06 

1, 3 

-0.96 ± 0.08 

-1.20 

4.44 ± 1.27 




002 .1-02.2 

M 3-20 

6.6 

6.6 

0.98 ± 0.23 

1 

-1.34 ± 0.24 

-1.10 

4.99 ± 1.63 




002.1-04.2 

H 1-54 

1.9 

1.6 

0.79 ± 0.15 

1, 3 

-0.01 ± 0.16 

-1.46 

8.17 ± 2.45 




002.1+01.7 

JaFu 1 

6.0 

6.0 

1.93 ± 0.21 

1 

-2.20 ± 0.26 

-0.86 

7.12 ± 2.36 



C 

002.2-02.5 

KFL 2 

8.2 

5.9 

1.02 ± 0.21 

1, 3 

-3.37 ± 0.21 

-0.54 

17.25 ± 5.46 

13.95 ± 3.24 



002.2-02.7 

M 2-23 

4.0 

4.0 

0.43 ± 0.23 

1 

-0.82 ± 0.23 

-1.24 

5.92 ± 1.92 

5.05 ± 1.22 



002.2-06.3 

H 1-63 

3.8 

3.2 

0.23 ± 0.17 

1 

-1.14 ± 0.17 

-1.15 

8.34 ± 2.53 




002.2-09.4 

Cn 1-5 

7.2 

6.0 

0.26 ± 0.05 

1 

-1.33 ± 0.08 

-1.10 

4.99 ± 1.42 




002.3+02.2 

K 5-11 

12.0 

10.0 

1.55 ± 0.14 

1 

-2.00 ± 0.14 

-0.92 

4.57 ± 1.35 




002.3-03.4 

H 2-37 

6.0 

3.5 

0.92 ± 0.24 

1 

-1.63 ± 0.27 

-1.02 

8.67 ± 2.93 




002.3-07.8 

M 2-41 

14.0 

14.0 

0.16 ± 0.08 

1, 3 

-2.93 ± 0.10 

-0.66 

6.45 ± 1.85 


7.14 ± 2.05 


002.4+05.8 

NGC 6369 

30.0 

29.0 

1.31 ± 0.16 

2 

-1.01 ± 0.17 

-1.19 

0.91 ± 0.28 



C 

002.4-03.2 

Wray 17-107 

18.6 

15.4 

0.75 ± 0.08 

1, 3 

-2.86 ± 0.13 

-0.68 

5.10 ± 1.49 




002.4-03.7 

M 1-38 

3.5 

3.5 

0.63 ± 0.19 

1 

-0.89 ± 0.20 

-1.22 

7.08 ± 2.20 



c 

002.5-01.7 

Pe 2-11 

7.8 

6.5 

1.48 ± 0.34 

1 

-2.07 ± 0.41 

-0.90 

7.35 ± 3.03 


7.73 ± 3.18 


002 .6+02.1 

Terz N 1580 

11.7 

9.9 

1.45 ± 0.29 

1, 3 

-2.04 ± 0.30 

-0.90 

4.79 ± 1.34 




002.6+04.2 

Th 3-27 

2.1 

1.9 

1.35 ± 0.10 

1 

-0.76 ± 0.13 

-1.26 

11.48 ± 3.37 




002.6+05.5 

K 5-3 

16.0 

10.0 

1.07 ± 0.14 

3 

-2.52 ± 0.17 

-0.77 

5.52 ± 1.67 

4.54 ± 0.97 



002.6+08.1 

H 1-11 

6.0 

6.0 

0.74 ± 0.18 

1 

-1.66 ± 0.19 

-1.01 

6.77 ± 2.08 

5.67 ± 1.25 



002.6-03.4 

M 1-37 

0.8 

0.7 

0.65 ± 0.17 

1 

0.43 ± 0.18 

-1.58 

14.35 ± 4.39 




002.7-02.4 

PPAJ 1801-2746 

11.5 

8.5 

1.16 ± 0.14 

1 

-2.04 ± 0.17 

-0.90 

5.21 ± 1.57 


5.47 ± 1.65 


002.7-04.8 

M 1-42 

13.1 

11.3 

0.46 ± 0.22 

3 

-1.86 ± 0.23 

-0.95 

3.77 ± 1.21 
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PNG 

Name 

a 

<") 

b 

(") 

E(B - V) 
(mag) 

method 

log SoCHo:) 
(cgssr -1 ) 

log r 
(pc) 

■Dmean 

(kpc) 

^thin 

(kpc) 

^thick 

(kpc) 

Notes 

002.7-52.4 

IC 5148/50 

132.5 

127.8 

0.02 ± 0.02 

2 

-3.99 ± 0.06 

-0.37 

1.37 ± 0.39 




002.8+01.7 

H 2-20 

2.8 

2.7 

1.20 ± 0.34 

1 

-1.13 ± 0.35 

-1.15 

10.51 ± 3.94 



C 

002 .8+01.8 

Terz N 1567 

11.8 

8.9 

1.39 ± 0.21 

1 

-2.03 ± 0.23 

-0.91 

5.01 ± 1.60 




002 .8-02.2 

Pe 2-12 

10.5 

5.0 

0.96 ± 0.31 

1 

-2.50 ± 0.32 

-0.78 

9.52 ± 3.45 




002.9-03.9 

H 2-39 

6.9 

4.7 

0.75 ± 0.11 

1, 3 

-2.07 ± 0.15 

-0.90 

9.19 ± 2.74 

7.63 ± 1.57 



002.9-07.0 

PPAJ1820-2948 

11.0 

10.0 

0.32 ± 0.10 

3 

-4.29 ± 0.11 

-0.28 

20.53 ± 5.94 




003.1+02.9 

Hb 4 

11.1 

6.8 

1.14 ± 0.14 

1, 3 

-0.90 ± 0.15 

-1.22 

2.88 ± 0.86 




003.1+03.4 

H 2-17 

4.8 

3.9 

1.24 ± 0.17 

1 

-1.15 ± 0.18 

-1.15 

6.79 ± 2.08 




003.1-02.1 

PHR J1801-2718 

38.1 

35.1 

1.34 ± 0.31 

1 

-3.67 ± 0.31 

-0.45 

3.97 ± 1.41 




003.2-04.4 

KFL 12 

3.4 

3.1 

0.72 ± 0.10 

1 

-2.17 ± 0.19 

-0.87 

17.28 ± 5.31 

14.32 ± 3.15 



003.3+66.1 

SkAc 1 

50.0 

45.0 

0.02 ± 0.02 

3 

-5.27 ± 0.10 

-0.01 

8.45 ± 2.43 

6.57 ± 1.26 



003.3-04.6 

Ap 1-12 

12.0 

9.0 

0.43 ± 0.10 

1, 3 

-2.18 ± 0.12 

-0.86 

5.42 ± 1.58 



P 

003.5+02.7 

PTB 1 

32.0 

31.0 

1.09 ± 0.27 

1 

-3.49 ± 0.29 

-0.51 

4.09 ± 1.42 

3.30 ± 0.91 



003.5-02.4 

IC 4673 

22.0 

15.2 

0.73 ± 0.07 

1 

-2.11 ± 0.09 

-0.88 

2.94 ± 0.84 

2.44 ± 0.46 



003.5-04.6 

NGC 6565 

18.0 

13.0 

0.31 ± 0.10 

1 

-1.95 ± 0.12 

-0.93 

3.18 ± 0.92 



c 

003.6+03.1 

M 2-14 

2.2 

2.2 

0.96 ± 0.10 

1, 3 

-0.40 ± 0.12 

-1.36 

8.25 ± 2.40 




003.6+04.9 

K 5-6 

22.6 

9.7 

0.94 ± 0.10 

1 

-3.10 ± 0.19 

-0.61 

6.81 ± 2.10 

5.54 ± 1.23 



003.6-01.3 

PHR J1759-2630 

4.2 

4.2 

2.49 ± 0.34 

1 

-1.06 ± 0.34 

-1.17 

6.58 ± 2.45 




003.6-02.3 

M 2-26 

10.5 

10.4 

1.02 ± 0.14 

1 

-1.92 ± 0.17 

-0.94 

4.56 ± 1.38 




003.7+07.9 

H 2-8 

11.9 

6.7 

1.04 ± 0.14 

3 

-3.01 ± 0.14 

-0.64 

10.68 ± 3.16 




003.7-04.6 

M 2-30 

5.1 

5.0 

0.48 ± 0.07 

1, 3 

-1.53 ± 0.11 

-1.04 

7.37 ± 2.13 

6.19 ± 1.19 



003.8-04.3 

H 1-59 

6.6 

6.0 

0.47 ± 0.10 

1 

-2.27 ± 0.14 

-0.84 

9.45 ± 2.80 




003.8-04.5 

H 2-41 

9.3 

9.2 

0.48 ± 0.07 

1, 3 

-2.40 ± 0.13 

-0.80 

7.00 ± 2.05 

5.77 ± 1.15 



003.8-17.1 

Hb 8 

2.9 

2.3 

0.09 ± 0.06 

1, 3 

-1.35 ± 0.08 

-1.09 

12.86 ± 3.67 




003.9-02.3 

M 1-35 

7.3 

6.8 

1.52 ± 0.21 

1 

-0.77 ± 0.22 

-1.25 

3.26 ± 1.04 




003.9-03.1 

KFL 7 

8.1 

5.0 

0.78 ± 0.10 

1 

-3.02 ± 0.11 

-0.63 

15.02 ± 4.34 

12.24 ± 2.36 



003.9-14.9 

Hb 7 

3.5 

3.5 

0.13 ± 0.05 

1, 3 

-0.99 ± 0.08 

-1.19 

7.57 ± 2.15 

6.43 ± 1.20 



004.0-02.6 

PHR J1804-2645 

24.5 

13.2 

1.03 ± 0.24 

1 

-3.26 ± 0.24 

-0.57 

6.19 ± 2.02 




004.0-03.0 

M 2-29 

4.8 

3.6 

0.65 ± 0.14 

1 

-1.25 ± 0.15 

-1.12 

7.52 ± 2.25 

6.35 ± 1.32 


c 

004.0-05.8 

Pe 1-12 

10.0 

9.0 

0.50 ± 0.04 

1 

-2.91 ± 0.06 

-0.66 

9.45 ± 2.67 




004.0-11.1 

M 3-29 

9.7 

8.6 

0.10 ± 0.07 

1 

-2.30 ± 0.09 

-0.83 

6.66 ± 1.91 




004.1-03.8 

KFL 11 

3.0 

2.3 

0.79 ± 0.07 

1, 3 

-2.00 ± 0.13 

-0.91 

19.18 ± 5.62 

15.95 ± 3.19 



004.2-03.2 

KFL 10 

7.1 

5.6 

0.51 ± 0.15 

1 

-2.78 ± 0.16 

-0.70 

13.07 ± 3.91 




004.2-04.3 

H 1-60 

6.0 

6.0 

0.41 ± 0.26 

1, 3 

-2.15 ± 0.28 

-0.87 

9.21 ± 3.16 

7.64 ± 2.04 



004.3+01.8 

H 2-24 

8.4 

4.3 

1.47 ± 0.11 

1 

-1.18 ± 0.13 

-1.14 

4.96 ± 1.46 




004.3+06.4 

G4.4+6.4 

250.0 

220.0 

0.70 ± 0.07 

2 

-4.56 ± 0.10 

-0.21 

1.09 ± 0.31 


1.32 ± 0.38 


004.3-02.6 

H 1-53 

2.3 

1.7 

1.11 ± 0.28 

1 

-0.56 ± 0.28 

-1.31 

10.22 ± 3.52 




004.6+06.0 

H 1-24 

9.0 

5.0 

1.03 ± 0.18 

1 

-1.62 ± 0.19 

-1.02 

5.87 ± 1.81 




004.7-05.5 

SB 10 

70.8 

63.0 

0.34 ± 0.07 

3 

-5.54 ± 0.10 

0.06 

7.09 ± 2.04 




004.7-11.8 

Hen 2-418 

14.0 

8.5 

0.14 ± 0.04 

1, 3 

-3.01 ± 0.13 

-0.64 

8.71 ± 2.55 

7.10 ± 1.41 



004.8+02.0 

H 2-25 

3.1 

3.0 

0.96 ± 0.28 

1 

-1.44 ± 0.31 

-1.07 

11.53 ± 4.10 




004.8-01.1 

PHR J1801-2522 

7.0 

4.0 

2.63 ± 0.41 

1 

-1.12 ± 0.41 

-1.16 

5.42 ± 2.23 




004.8-05.0 

M 3-26 

11.0 

9.5 

0.39 ± 0.22 

1 

-2.40 ± 0.24 

-0.81 

6.32 ± 2.05 

5.22 ± 1.26 



004.8-22.7 

Hen 2-436 

0.6 

0.6 

0.11 ± 0.07 

1, 3 

-0.53 ± 0.12 

-1.32 

33.04 ± 9.63 

28.31 ± 5.58 


c 

004.9+04.9 

M 1-25 

5.0 

3.0 

0.83 ± 0.27 

1 

-0.68 ± 0.27 

-1.28 

5.60 ± 1.90 




004.9-04.9 

M 1-44 

6.0 

5.4 

0.46 ± 0.14 

3 

-1.62 ± 0.15 

-1.02 

6.91 ± 2.06 




004.9-08.6 

PPAJ 1831-2849 

4.5 

4.0 

0.28 ± 0.10 

3 

-3.55 ± 0.11 

-0.49 

31.56 ± 9.13 

25.43 ± 4.94 



005.0+03.0 

Pe 1-9 

13.6 

13.4 

0.87 ± 0.08 

1 

-2.59 ± 0.12 

-0.75 

5.41 ± 1.58 

4.44 ± 0.88 


p 

005.0-03.9 

H 2-42 

13.0 

11.9 

0.76 ± 0.14 

1 

-2.99 ± 0.14 

-0.64 

7.55 ± 2.23 

6.16 ± 1.25 



005.1-03.0 

H 1-58 

6.0 

6.0 

1.27 ± 0.21 

1 

-1.19 ± 0.22 

-1.14 

5.01 ± 1.60 




005.1-08.9 

Hf 2-2 

21.7 

21.7 

0.29 ± 0.08 

1, 3 

-2.95 ± 0.10 

-0.65 

4.24 ± 1.22 

3.46 ± 0.66 



005.2-18.6 

StWr 2-21 

2.7 

2.7 

0.10 ± 0.07 

3 

-2.19 ± 0.13 

-0.86 

20.94 ± 6.12 

17.35 ± 3.45 


c 

005.8-06.1 

NGC 6620 

7.4 

5.4 

0.34 ± 0.07 

1, 3 

-1.64 ± 0.09 

-1.01 

6.31 ± 1.81 




006.0+03.1 

M 1-28 

33.1 

30.3 

1.03 ± 0.33 

1 

-2.79 ± 0.33 

-0.70 

2.62 ± 0.96 


2.87 ± 1.05 

c 

006.0-03.6 

M 2-31 

4.0 

3.7 

0.91 ± 0.08 

1 

-0.76 ± 0.09 

-1.26 

5.94 ± 1.70 




006.0-41.9 

PRMG 1 

8.2 

8.2 

0.06 ± 0.04 

3 

-3.99 ± 0.12 

-0.37 

21.63 ± 6.28 

17.28 ± 3.38 



006.1+01.5 

K 6-33 

25.0 

17.0 

2.12 ± 0.34 

1 

-2.70 ± 0.34 

-0.72 

3.80 ± 1.40 




006.1+08.3 

M 1-20 

2.5 

2.3 

0.73 ± 0.12 

1, 3 

-0.46 ± 0.13 

-1.34 

7.88 ± 2.31 




006.4+02.0 

M 1-31 

3.5 

3.0 

1.11 ± 0.10 

1 

-0.50 ± 0.12 

-1.33 

5.99 ± 1.74 




006.5-03.1 

H 1-61 

2.0 

2.0 

1.38 ± 0.21 

1, 3 

-0.26 ± 0.24 

-1.39 

8.35 ± 2.72 




006.7-02.2 

M 1-41 

108.0 

53.0 

1.45 ± 0.21 

1 

-2.57 ± 0.26 

-0.76 

0.95 ± 0.32 


1.03 ± 0.34 


006.8+04.1 

M 3-15 

4.5 

4.2 

1.16 ± 0.17 

1, 3 

-0.83 ± 0.18 

-1.24 

5.51 ± 1.69 

4.70 ± 1.03 



006.8-08.6 

A1 1 

14.5 

12.3 

0.32 ± 0.04 

1, 3 

-3.27 ± 0.14 

-0.56 

8.44 ± 2.48 

6.84 ± 1.38 



006.8-19.8 

Wray 16-423 

1.4 

1.4 

0.10 ± 0.07 

3 

-1.17 ± 0.09 

-1.14 

20.50 ± 5.87 

17.34 ± 3.29 


c 

007.0-06.8 

Vy 2-1 

4.0 

4.0 

0.39 ± 0.06 

1 

-1.00 ± 0.08 

-1.19 

6.68 ± 1.91 




007.2+01.8 

IC 4670 

7.7 

6.8 

1.45 ± 0.10 

1 

-0.48 ± 0.11 

-1.33 

2.64 ± 0.76 




007.8-03.7 

M 2-34 

8.0 

8.0 

1.00 ± 0.10 

1, 3 

-1.81 ± 0.13 

-0.97 

5.55 ± 1.63 




007.8-04.4 

H 1-65 

8.0 

3.0 

0.65 ± 0.10 

1, 3 

-1.37 ± 0.12 

-1.09 

6.87 ± 2.00 



p 

008.0+03.9 

NGC 6445 

130.0 

72.0 

0.79 ± 0.23 

1 

-2.70 ± 0.23 

-0.72 

0.81 ± 0.26 


0.88 ± 0.29 


008.1-04.7 

M 2-39 

3.2 

3.2 

0.52 ± 0.19 

1 

-1.13 ± 0.19 

-1.16 

9.02 ± 2.79 

7.63 ± 1.71 



008.2+06.8 

Hen 2-260 

1.8 

0.8 

0.55 ± 0.33 

1, 3 

-0.09 ± 0.33 

-1.44 

12.13 ± 4.46 



c 

008.3+14.8 

Kn 41 

28.0 

20.0 

0.50 ± 0.08 

3 

-4.12 ± 0.09 

-0.33 

8.13 ± 2.32 

6.48 ± 1.22 



008.3-01.1 

M 1-40 

9.2 

7.5 

1.88 ± 0.26 

1 

-0.57 ± 0.28 

-1.31 

2.43 ± 0.83 




008.3-07.3 

NGC 6644 

4.4 

4.3 

0.29 ± 0.11 

1 

-0.66 ± 0.13 

-1.28 

4.95 ± 1.45 




008.6-07.0 

Hen 2-406 

8.0 

7.5 

0.76 ± 0.14 

1 

-2.39 ± 0.18 

-0.81 

8.30 ± 2.53 


8.89 ± 2.71 


009.3-06.5 

SB 15 

14.4 

13.8 

0.48 ± 0.08 

3 

-3.73 ± 0.14 

-0.44 

10.64 ± 3.15 




009.4-05.5 

NGC 6629 

16.6 

15.5 

0.57 ± 0.10 

1, 3 

-1.29 ± 0.11 

-1.11 

1.99 ± 0.58 

1.68 ± 0.33 



009.4-09.8 

M 3-32 

8.1 

6.8 

0.41 ± 0.06 

1 

-2.12 ± 0.09 

-0.88 

7.30 ± 2.09 




009.6+10.5 

Abell 41 

20.2 

17.3 

0.41 ± 0.06 

1 

-2.94 ± 0.09 

-0.65 

4.89 ± 1.40 




009.6+14.8 

NGC 6309 

22.8 

12.4 

0.45 ± 0.10 

1 , 2 

-1.83 ± 0.12 

-0.96 

2.67 ± 0.78 

2.23 ± 0.44 



009.6-10.6 

M 3-33 

7.4 

7.3 

0.27 ± 0.08 

1, 3 

-2.15 ± 0.10 

-0.87 

7.50 ± 2.15 

6.22 ± 1.19 













The Ha surface brightness - radius relation 37 


PNG 

Name 

a 

<") 

b 

(") 

E{B - V) 
(mag) 

method 

log SoCHo:) 
(cgssr -1 ) 

log r 
(pc) 

■Omean 

(kpc) 

^thin 

(kpc) 

^thick 

(kpc) 

Notes 

009.8-04.6 

H 1-67 

7.0 

6.0 

0.79 ± 0.13 

1 

-1.57 ± 0.15 

-1.03 

5.88 ± 1.76 




010.0-01.5 

PHRJ1813-2057 

17.0 

10.0 

2.14 ± 0.48 

1 

-2.18 ± 0.48 

-0.86 

4.32 ± 1.97 




010.1+00.7 

NGC 6537 

11.0 

10.0 

1.32 ± 0.19 

1 

-0.48 ± 0.20 

-1.33 

1.82 ± 0.57 


1.74 ± 0.54 

C 

010.4+04.4 

DPV 1 

44.0 

44.0 

0.72 ± 0.14 

1 

-4.35 ± 0.18 

-0.27 

5.05 ± 1.55 

4.01 ± 0.88 


C 

010.7-06.4 

IC 4732 

1.4 

1.4 

0.36 ± 0.10 

1, 3 

-0.15 ± 0.11 

-1.42 

11.10 ± 3.22 

9.58 ± 1.87 



010 .8-01.8 

NGC 6578 

12.1 

11.8 

0.93 ± 0.10 

1 

-1.15 ± 0.12 

-1.15 

2.46 ± 0.72 



c 

011.0+05.8 

NGC 6439 

4.5 

3.2 

0.59 ± 0.24 

1, 3 

-0.83 ± 0.25 

-1.24 

6.31 ± 2.07 




011.0+06.2 

M 2-15 

5.5 

4.5 

0.60 ± 0.07 

1, 3 

-1.45 ± 0.10 

-1.07 

7.11 ± 2.04 

5.98 ± 1.14 



011.0-02.9 

CGMW 3-2111 

14.0 

12.0 

1.32 ± 0.21 

1 

-2.44 ± 0.24 

-0.79 

5.13 ± 1.66 

4.23 ± 1.03 



011.0-05.1 

M 1-47 

6.2 

5.3 

0.25 ± 0.09 

1 

-1.77 ± 0.11 

-0.98 

7.56 ± 2.19 

6.31 ± 1.23 



011.1 + 11.5 

M 2-13 

3.0 

2.4 

0.64 ± 0.08 

1 

-0.99 ± 0.12 

-1.19 

9.89 ± 2.88 




011.1-07.9 

SB 17 

19.8 

19.2 

0.30 ± 0.21 

3 

-3.95 ± 0.26 

-0.38 

8.90 ± 2.97 



p 

011.2-02.7 

Sab 86 

38.0 

38.0 

1.32 ± 0.14 

1 

-3.91 ± 0.16 

-0.39 

4.44 ± 1.24 




011.3-09.1 

PTB 32 

130.0 

115.0 

0.36 ± 0.03 

1 

-4.91 ± 0.10 

-0.11 

2.60 ± 0.75 




011.3-09.4 

My 121 

3.0 

3.0 

0.41 ± 0.08 

1, 3 

-0.38 ± 0.10 

-1.36 

5.98 ± 1.72 




011.4+17.9 

DHW 1-2 

32.0 

19.0 

0.41 ± 0.03 

1, 3 

-3.65 ± 0.32 

-0.46 

5.81 ± 2.08 

4.67 ± 1.34 



011.5+03.7 

PTB 15 

33.0 

33.0 

0.76 ± 0.25 

1 

-3.82 ± 0.31 

-0.41 

4.82 ± 1.71 

3.87 ± 1.09 



011.7+00.0 

M 1-43 

7.0 

5.5 

1.45 ± 0.34 

1 

-0.65 ± 0.35 

-1.29 

3.43 ± 1.29 

2.94 ± 0.91 



011.7-00.6 

NGC 6567 

8.1 

6.4 

0.48 ± 0.10 

1 

-0.79 ± 0.11 

-1.25 

3.24 ± 0.94 

2.77 ± 0.54 


p 

011.7-06.6 

M 1-55 

6.0 

4.0 

0.32 ± 0.04 

3 

-1.53 ± 0.07 

-1.04 

7.61 ± 2.16 




011.9+04.2 

M 1-32 

9.1 

8.0 

0.94 ± 0.17 

1, 3 

-1.21 ± 0.18 

-1.13 

3.56 ± 1.08 




012 .1-11.2 

CGMW 4-3783 

20.5 

18.0 

0.23 ± 0.05 

3 

-3.45 ± 0.09 

-0.52 

6.55 ± 1.83 

5.29 ± 0.95 



012.2+04.9 

PM 1-188 

16.0 

15.0 

0.65 ± 0.19 

1, 3 

-3.19 ± 0.22 

-0.59 

6.88 ± 2.19 



p 

012.4+02.4 

MPA J1803-1657 

8.0 

6.0 

1.45 ± 0.30 

1 

-2.22 ± 0.30 

-0.85 

8.33 ± 2.92 




012.5+04.3 

Sab 10 

29.0 

25.0 

0.60 ± 0.15 

1 

-3.69 ± 0.18 

-0.45 

5.46 ± 1.67 




012.5-09.8 

M 1-62 

4.8 

4.6 

0.37 ± 0.06 

1, 3 

-1.61 ± 0.09 

-1.02 

8.34 ± 2.38 

6.99 ± 1.32 



013.0-04.3 

Pe 2-14 

5.5 

5.3 

0.63 ± 0.13 

1 

-1.63 ± 0.15 

-1.02 

7.37 ± 2.20 

6.18 ± 1.28 



013.3+01.1 

Sh 2-42 

164.0 

115.0 

0.40 ± 0.06 

2 

-4.19 ± 0.10 

-0.31 

1.46 ± 0.42 




013.3+32.7 

Sn 1 

5.9 

5.0 

0.13 ± 0.10 

1, 3 

-1.74 ± 0.11 

-0.99 

8.53 ± 2.47 

7.13 ± 1.38 



013.7-15.3 

We 4-5 

45.0 

35.0 

0.12 ± 0.02 

3 

-4.33 ± 0.09 

-0.27 

5.54 ± 1.58 




013.8-02.8 

SaWe 3 

110.0 

80.0 

0.72 ± 0.27 

1 

-3.82 ± 0.27 

-0.41 

1.70 ± 0.58 


1.99 ± 0.67 

c 

014.0+04.8 

PTB 19 

20.0 

17.0 

1.21 ± 0.13 

3 

-2.84 ± 0.19 

-0.68 

4.64 ± 1.43 

3.80 ± 0.84 



014.0-05.5 

VV 3-5 

10.0 

10.0 

0.43 ± 0.07 

1, 3 

-2.22 ± 0.09 

-0.85 

5.78 ± 1.66 

4.79 ± 0.91 



014.2+04.2 

Sa 3-111 

6.0 

6.0 

1.26 ± 0.14 

1 

-1.67 ± 0.17 

-1.01 

6.77 ± 2.05 




014.4-06.1 

SB 19 

10.7 

10.7 

0.35 ± 0.07 

1, 3 

-3.33 ± 0.18 

-0.55 

10.89 ± 3.33 

8.82 ± 1.92 



014.6+01.0 

PHR J1813-1543 

27.0 

21.0 

1.76 ± 0.28 

1 

-3.28 ± 0.28 

-0.56 

4.75 ± 1.61 




014.6-04.3 

M 1-50 

4.2 

3.9 

0.70 ± 0.06 

1, 3 

-1.03 ± 0.10 

-1.18 

6.71 ± 1.93 

5.69 ± 1.10 



014.7-11.8 

SaWe 4 

48.0 

43.0 

0.11 ± 0.04 

3 

-4.30 ± 0.09 

-0.28 

4.74 ± 1.36 

3.76 ± 0.71 



014.9+06.4 

K 2-5 

25.0 

25.0 

0.88 ± 0.19 

1, 3 

-3.38 ± 0.21 

-0.53 

4.82 ± 1.51 




015.4-04.5 

M 1-53 

6.0 

6.0 

0.66 ± 0.15 

1 

-1.41 ± 0.16 

-1.08 

5.74 ± 1.73 

4.83 ± 1.02 



015.5+01.0 

PHR J1815-1457 

9.0 

8.0 

2.23 ± 0.38 

1 

-2.37 ± 0.38 

-0.81 

7.47 ± 2.92 

6.17 ± 2.02 



015.5+02.8 

BMP J1808-1406 

540.0 

540.0 

0.40 ± 0.07 

2 

-6.00 ± 0.12 

0.19 

1.17 ± 0.34 




015.5-00.0 

PHR J1818-1526 

55.0 

11.0 

0.90 ± 0.14 

1 , 2 

-3.97 ± 0.25 

-0.37 

7.14 ± 2.34 


8.40 ± 2.75 

p 

015.6-03.0 

Abell 44 

67.0 

47.0 

0.87 ± 0.39 

1 

-3.40 ± 0.39 

-0.53 

2.17 ± 0.86 


2.47 ± 0.98 


016.0+13.5 

Abell 42 

60.0 

60.0 

0.70 ± 0.03 

3 

-3.81 ± 0.10 

-0.42 

2.63 ± 0.76 

2.11 ± 0.40 



016.0-04.3 

M 1-54 

13.0 

13.0 

0.50 ± 0.11 

1 

-1.93 ± 0.13 

-0.93 

3.69 ± 1.08 




016.0-07.6 

SB 21 

24.6 

24.0 

0.27 ± 0.19 

2, 3 

-3.79 ± 0.25 

-0.42 

6.45 ± 2.13 

5.17 ± 1.29 



016.4-01.9 

M 1-46 

12.1 

11.3 

0.83 ± 0.38 

1 

-1.27 ± 0.38 

-1.12 

2.69 ± 1.06 

2.27 ± 0.75 



016.6+07.0 

PTB 21 

69.0 

69.0 

0.65 ± 0.24 

1 

-4.95 ± 0.26 

-0.10 

4.74 ± 1.33 




016.8+07.0 

PTB 22 

35.5 

33.5 

0.89 ± 0.12 

1, 3 

-4.14 ± 0.21 

-0.33 

5.66 ± 1.58 

4.50 ± 0.81 



016.9-09.7 

PTB 44 

58.0 

58.0 

0.22 ± 0.03 

1 

-5.08 ± 0.05 

-0.07 

6.09 ± 1.71 

4.76 ± 0.86 



017.0+11.1 

GLMP 621 

13.0 

13.0 

1.11 ± 0.14 

3 

-1.95 ± 0.15 

-0.93 

3.75 ± 1.11 

3.12 ± 0.64 



017.3-21.9 

Abell 65 

152.0 

86.0 

0.12 ± 0.05 

1 

-4.24 ± 0.08 

-0.30 

1.82 ± 0.52 

1.44 ± 0.27 



017.5+01.0 

MPA J1819-1307 

6.0 

5.0 

2.53 ± 0.34 

1 

-2.25 ± 0.34 

-0.85 

10.73 ± 4.00 




017.6-10.2 

Abell 51 

59.2 

59.0 

0.26 ± 0.07 

1 

-4.00 ± 0.09 

-0.36 

3.02 ± 0.87 

2.41 ± 0.46 



017.9-04.8 

M 3-30 

19.1 

18.4 

0.46 ± 0.20 

1, 3 

-2.86 ± 0.21 

-0.68 

4.61 ± 1.45 

3.77 ± 0.87 



018.0+20.1 

Na 1 

10.0 

10.0 

0.49 ± 0.07 

3 

-2.10 ± 0.09 

-0.89 

5.36 ± 1.53 

4.45 ± 0.84 



018.0-02.2 

PTB 23 

54.0 

42.0 

0.57 ± 0.08 

1 

-3.87 ± 0.24 

-0.40 

3.45 ± 1.12 

2.76 ± 0.67 



018.6-02.2 

M 3-54 

4.4 

4.2 

1.30 ± 0.27 

1 

-1.43 ± 0.27 

-1.07 

8.14 ± 2.75 




018.8-01.9 

PTB 25 

42.0 

36.0 

0.43 ± 0.14 

1 

-3.78 ± 0.17 

-0.42 

3.99 ± 1.21 

3.20 ± 0.68 



019.4-05.3 

M 1-61 

1.8 

1.8 

0.70 ± 0.17 

1, 3 

0.27 ± 0.18 

-1.54 

6.61 ± 2.02 




019.4-13.6 

DeHt 3 

33.0 

32.0 

0.11 ± 0.03 

3 

-3.86 ± 0.07 

-0.40 

5.02 ± 1.43 


5.87 ± 1.67 


019.4-19.6 

K 2-7 

159.0 

145.0 

0.12 ± 0.03 

3 

-5.38 ± 0.09 

0.02 

2.83 ± 0.81 

2.20 ± 0.42 



019.6+00.7 

MPA J1824-1126 

13.0 

13.0 

1.19 ± 0.14 

2 

-3.30 ± 0.20 

-0.56 

8.80 ± 2.75 



c 

019.7-04.5 

M 1-60 

2.5 

2.5 

1.00 ± 0.26 

1 

-0.29 ± 0.27 

-1.39 

6.77 ± 2.28 




019.7-10.7 

MPA J1906-1634 

242.0 

132.0 

0.17 ± 0.03 

3 

-5.17 ± 0.05 

-0.04 

2.10 ± 0.59 




019.8-23.7 

Abell 66 

312.0 

246.0 

0.17 ± 0.04 

3 

-4.79 ± 0.08 

-0.15 

1.06 ± 0.30 




019.9+00.9 

M 3-53 

5.0 

5.0 

2.11 ± 0.18 

1 

-1.29 ± 0.18 

-1.11 

6.39 ± 1.95 




020 .2-00.6 

Abell 45 

302.0 

281.0 

0.77 ± 0.07 

2 

-4.69 ± 0.09 

-0.17 

0.95 ± 0.27 


1.17 ± 0.33 


020.4-07.0 

MPA J1854-1420 

149.0 

118.0 

0.41 ± 0.05 

3 

-5.40 ± 0.09 

0.02 

3.28 ± 0.93 




020.7-05.9 

Sa 1-8 

8.0 

6.0 

0.54 ± 0.12 

1 

-1.83 ± 0.14 

-0.96 

6.53 ± 1.92 

5.45 ± 1.10 



020.7-08.0 

MPA J1858-1430 

210.0 

210.0 

0.17 ± 0.07 

2 

-5.77 ± 0.17 

0.12 

2.61 ± 0.79 

2.01 ± 0.43 



020.9-01.1 

M 1-51 

15.4 

8.3 

2.01 ± 0.23 

1 

-0.97 ± 0.24 

-1.20 

2.31 ± 0.75 


2.27 ± 0.74 


020.9-11.3 

PHR J1911-1546 

157.0 

154.0 

0.14 ± 0.04 

3 

-4.88 ± 0.09 

-0.12 

2.00 ± 0.57 

1.57 ± 0.30 



021.0-04.1 

PHR J1844-1226 

15.0 

14.0 

0.82 ± 0.14 

3 

-4.01 ± 0.14 

-0.36 

12.39 ± 3.67 

9.90 ± 2.02 



021.2-03.9 

We 1-7 

20.5 

19.7 

0.83 ± 0.21 

1, 3 

-3.71 ± 0.21 

-0.44 

7.38 ± 2.32 

5.93 ± 1.36 



021.7-00.6 

M 3-55 

12.2 

9.3 

1.61 ± 0.41 

1 

-2.34 ± 0.42 

-0.82 

5.86 ± 2.46 


6.27 ± 2.63 


021.8-00.4 

M 3-28 

24.1 

12.1 

1.34 ± 0.21 

1 

-2.32 ± 0.21 

-0.83 

3.61 ± 1.14 


3.86 ± 1.22 


021.9+02.7 

MaC 1-12 

5.0 

4.0 

1.54 ± 0.21 

1 

-0.75 ± 0.21 

-1.26 

5.07 ± 1.60 




022.0-04.3 

AS 321 

4.0 

4.0 

0.59 ± 0.08 

1, 3 

-1.40 ± 0.15 

-1.08 

8.59 ± 2.55 



p 

022.1-02.4 

M 1-57 

12.0 

5.0 

1.11 ± 0.13 

1 

-1.33 ± 0.14 

-1.10 

4.24 ± 1.26 
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a 
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b 
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(cgssr -1 ) 

log r 
(pc) 

l^mean 

(kpc) 

^thin 

(kpc) 

^thick 

(kpc) 

Notes 

022.5+01.0 

MaC 1-13 

18.0 

14.0 

1.73 ± 0.40 

1 

-2.05 ± 0.41 

-0.90 

3.27 ± 1.34 


3.44 ± 1.40 


023.8-06.2 

BMP J1857-1054 

195.0 

195.0 

0.41 ± 0.07 

3 

-5.35 ± 0.13 

0.01 

2.16 ± 0.63 




023.9-02.3 

M 1-59 

6.7 

6.0 

1.07 ± 0.18 

1 

-0.74 ± 0.19 

-1.26 

3.57 ± 1.10 




024.1+03.8 

M 2-40 

5.5 

5.0 

1.09 ± 0.14 

1 

-1.09 ± 0.15 

-1.16 

5.39 ± 1.61 




024.2+05.9 

M 4-9 

47.9 

42.6 

1.05 ± 0.11 

3 

-2.85 ± 0.12 

-0.68 

1.90 ± 0.55 




024.2-05.2 

M 4-11 

29.0 

26.0 

0.32 ± 0.07 

1, 3 

-3.10 ± 0.09 

-0.61 

3.68 ± 1.05 

3.00 ± 0.57 



024.3-03.3 

Pe 1-17 

14.7 

7.6 

0.99 ± 0.14 

1, 3 

-2.41 ± 0.16 

-0.80 

6.18 ± 1.86 




025.0-11.6 

Abell 60 

94.0 

72.0 

0.18 ± 0.04 

1, 3 

-4.86 ± 0.08 

-0.13 

3.74 ± 1.07 

2.94 ± 0.55 



025.3+40.8 

IC 4593 

15.3 

14.7 

0.05 ± 0.03 

2 

-1.64 ± 0.06 

-1.01 

2.67 ± 0.75 

2.23 ± 0.41 



025.4-04.7 

IC 1295 

110.0 

89.0 

0.32 ± 0.03 

1, 3 

-3.59 ± 0.06 

-0.48 

1.39 ± 0.39 

1.12 ± 0.21 


P 

025.8-17.9 

NGC 6818 

24.7 

24.7 

0.14 ± 0.02 

1, 3 

-1.88 ± 0.06 

-0.95 

1.88 ± 0.53 



C 

025.9+10.3 

MCS 1 

11.4 

11.4 

0.54 ± 0.07 

3 

-2.99 ± 0.08 

-0.64 

8.26 ± 2.35 

6.73 ± 1.26 



025.9-00.9 

Pe 1-14 

5.0 

5.0 

1.57 ± 0.18 

1 

-2.02 ± 0.18 

-0.91 

10.15 ± 3.11 


10.64 ± 3.26 


025.9-10.9 

Na 2 

6.3 

5.7 

0.24 ± 0.10 

1, 3 

-2.37 ± 0.12 

-0.81 

10.59 ± 3.08 




026.9+04.4 

FPJ1824-0319 

1900.0 

1440.0 

0.08 ± 0.03 

2 

-6.02 ± 0.07 

0.19 

0.39 ± 0.11 




027.0+01.5 

PHRJ1835-0429 

41.0 

36.0 

0.75 ± 0.34 

1 

-3.19 ± 0.35 

-0.59 

2.79 ± 1.04 

2.26 ± 0.69 



027.3-03.4 

Abell 49 

56.0 

38.2 

0.61 ± 0.08 

1, 3 

-3.71 ± 0.11 

-0.44 

3.22 ± 0.93 




027.5+01.0 

PHRJ 1838-0417 

15.0 

13.0 

1.29 ± 0.14 

1 

-3.32 ± 0.14 

-0.55 

8.33 ± 2.46 

6.74 ± 1.37 



027.6+04.2 

M 2-43 

2.0 

1.2 

1.58 ± 0.31 

1 

0.61 ± 0.31 

-1.63 

6.20 ± 2.21 



P 

027.6+16.9 

DeHt 2 

124.0 

96.0 

0.17 ± 0.06 

2 

-5.25 ± 0.12 

-0.02 

3.61 ± 1.05 

2.81 ± 0.55 



027.6-09.6 

IC 4846 

3.0 

3.0 

0.29 ± 0.01 

1, 3 

-0.66 ± 0.06 

-1.29 

7.13 ± 2.01 

6.10 ± 1.12 



027.7+00.7 

M 2-45 

9.4 

7.6 

2.27 ± 0.24 

1 

-0.85 ± 0.26 

-1.23 

2.87 ± 0.96 




028.0+10.2 

WeSb 3 

50.7 

43.1 

0.38 ± 0.03 

1, 3 

-4.39 ± 0.17 

-0.26 

4.90 ± 1.48 

3.89 ± 0.82 



028.5+01.6 

M 2-44 

11.3 

10.4 

1.42 ± 0.26 

1 

-1.46 ± 0.27 

-1.06 

3.28 ± 1.10 




028.5+05.1 

K 3-2 

3.0 

3.0 

1.45 ± 0.14 

1, 3 

-0.78 ± 0.15 

-1.25 

7.73 ± 2.30 




028.7-03.9 

Pe 1-21 

11.1 

10.4 

0.69 ± 0.17 

1, 3 

-2.77 ± 0.21 

-0.70 

7.61 ± 2.38 

6.23 ± 1.42 



029.0+00.4 

Abell 48 

43.5 

38.5 

1.90 ± 0.17 

1 , 2 

-2.22 ± 0.19 

-0.85 

1.41 ± 0.43 




029.2-05.9 

NGC 6751 

24.1 

23.2 

0.43 ± 0.11 

1 

-2.23 ± 0.12 

-0.85 

2.46 ± 0.72 



c 

029.8-07.8 

LSA 1 

14.0 

14.0 

0.48 ± 0.09 

1, 3 

-3.27 ± 0.16 

-0.57 

8.01 ± 2.41 

6.50 ± 1.37 



030.6-16.4 

Fe 4 

30.0 

29.0 

0.19 ± 0.03 

3 

-5.02 ± 0.05 

-0.08 

11.58 ± 3.26 

9.06 ± 1.65 



030.8+03.4 

Abell 47 

17.5 

12.3 

1.70 ± 0.34 

1 , 2 

-2.47 ± 0.38 

-0.79 

4.61 ± 1.80 


4.96 ± 1.94 


031.0-10.8 

M 3-34 

7.4 

6.4 

0.33 ± 0.08 

1, 3 

-1.67 ± 0.10 

-1.01 

5.90 ± 1.69 

4.94 ± 0.94 



031.2+05.9 

K 3-3 

9.5 

7.0 

1.72 ± 0.28 

1 

-1.43 ± 0.29 

-1.07 

4.29 ± 1.49 

3.61 ± 0.99 



031.3-00.5 

HaTr 10 

32.0 

19.5 

1.58 ± 0.44 

1 

-2.89 ± 0.45 

-0.67 

3.54 ± 1.54 


3.91 ± 1.70 

c 

031.7+01.7 

PC 20 

12.0 

5.0 

1.73 ± 0.25 

1 

-1.60 ± 0.27 

-1.03 

5.03 ± 1.70 




031.9-00.3 

WeSb 4 

42.0 

33.0 

1.30 ± 0.17 

1 , 2 

-3.43 ± 0.19 

-0.52 

3.35 ± 0.94 


3.82 ± 1.07 

p 

032.0-01.7 

CBSS2 

4.9 

3.6 

1.32 ± 0.38 

1, 3 

-1.13 ± 0.37 

-1.16 

6.87 ± 2.67 



p 

032.1+07.0 

PC 19 

3.0 

3.0 

0.70 ± 0.14 

1, 3 

-0.89 ± 0.15 

-1.22 

8.30 ± 2.47 

7.06 ± 1.45 


p 

032.5-00.3 

Te 7 

15.0 

12.0 

1.54 ± 0.28 

1 

-2.80 ± 0.31 

-0.69 

6.24 ± 2.21 




032.7-02.0 

M 1-66 

3.0 

3.0 

0.97 ± 0.07 

1, 3 

-0.47 ± 0.09 

-1.33 

6.36 ± 1.82 




032.9-00.7 

CBSS3 

6.5 

5.2 

1.45 ± 0.24 

1 

-2.57 ± 0.24 

-0.76 

12.23 ± 3.99 


13.40 ± 4.37 

p 

033.0-05.3 

Abell 55 

56.8 

52.3 

0.20 ± 0.14 

1 

-3.89 ± 0.15 

-0.39 

3.05 ± 0.91 




033.1-06.3 

NGC 6772 

80.7 

70.8 

0.60 ± 0.11 

1, 3 

-3.07 ± 0.12 

-0.62 

1.31 ± 0.38 




033.2-01.9 

Sa 3-151 

13.0 

9.0 

0.96 ± 0.14 

1 

-2.27 ± 0.15 

-0.84 

5.51 ± 1.63 

4.55 ± 0.93 



033.7-02.0 

CBSS 1 

4.9 

4.1 

1.31 ± 0.29 

1 

-1.88 ± 0.32 

-0.95 

10.36 ± 4.40 

8.64 ± 3.17 


p 

033.8-02.6 

NGC 6741 

9.1 

6.5 

0.73 ± 0.19 

1 

-0.92 ± 0.20 

-1.21 

3.29 ± 1.02 



p 

034.1-10.5 

HaWe 13 

86.0 

72.0 

0.40 ± 0.02 

2 

-4.55 ± 0.09 

-0.21 

3.22 ± 0.92 

2.55 ± 0.48 


p 

034.3+06.2 

K 3-5 

10.0 

8.0 

0.78 ± 0.22 

1, 3 

-2.46 ± 0.24 

-0.79 

7.50 ± 2.44 

6.18 ± 1.51 



034.5-06.7 

NGC 6778 

21.4 

15.5 

0.34 ± 0.06 

1, 3 

-2.02 ± 0.08 

-0.91 

2.79 ± 0.79 




034.5-11.7 

PM 1-308 

1.8 

1.3 

0.36 ± 0.03 

1, 3 

-0.67 ± 0.07 

-1.28 

14.13 ± 4.00 



p 

034.6+11.8 

NGC 6572 

15.0 

13.0 

0.22 ± 0.07 

1, 3 

-0.58 ± 0.09 

-1.31 

1.46 ± 0.42 



c 

035.2+05.2 

Pa 10 

27.0 

26.0 

0.84 ± 0.09 

1 

-3.85 ± 0.10 

-0.40 

6.14 ± 1.76 




035.9-01.1 

Sh 2-71 

132.4 

74.9 

0.64 ± 0.29 

1 

-3.52 ± 0.31 

-0.50 

1.32 ± 0.47 


1.52 ± 0.54 


036.0+17.6 

Abell 43 

80.0 

80.0 

0.17 ± 0.13 

2 

-4.46 ± 0.14 

-0.24 

2.99 ± 0.89 

2.37 ± 0.48 


c 

036.1-57.1 

NGC 7293 

970.0 

735.0 

0.02 ± 0.02 

2 

-3.95 ± 0.06 

-0.38 

0.21 ± 0.06 


0.24 ± 0.07 

c 

036.9-01.1 

HaTr 11 

21.0 

21.0 

1.29 ± 0.34 

1 

-2.83 ± 0.36 

-0.69 

4.05 ± 1.53 




037.5-05.1 

Abell 58 

44.0 

36.0 

0.47 ± 0.17 

3 

-4.37 ± 0.21 

-0.26 

5.68 ± 1.78 



c 

037.7-34.5 

NGC 7009 

28.0 

22.0 

0.08 ± 0.04 

2 

-1.25 ± 0.07 

-1.12 

1.26 ± 0.36 



C/P 

037.8-06.3 

NGC 6790 

4.4 

3.4 

0.45 ± 0.10 

1, 3 

-0.22 ± 0.11 

-1.41 

4.20 ± 1.22 

3.62 ± 0.71 


p 

037.9-03.4 

Abell 56 

206.0 

182.0 

0.40 ± 0.10 

1 

-4.95 ± 0.14 

-0.10 

1.68 ± 0.50 


2.09 ± 0.62 


038.1-25.4 

Abell 70 

45.2 

37.8 

0.04 ± 0.30 

1, 3 

-4.53 ± 0.30 

-0.22 

6.04 ± 2.13 



p 

038.2+12.0 

Cn 3-1 

5.7 

4.6 

0.19 ± 0.29 

3 

-0.83 ± 0.29 

-1.24 

4.68 ± 1.62 




038.7+01.9 

YM 16 

375.0 

285.0 

0.82 ± 0.07 

2 

-4.94 ± 0.10 

-0.11 

0.99 ± 0.28 


1.23 ± 0.35 


039.5-02.7 

M 2-47 

6.9 

4.9 

1.22 ± 0.23 

1 

-1.06 ± 0.23 

-1.17 

4.74 ± 1.53 

4.02 ± 0.97 



039.8+02.1 

K 3-17 

18.6 

11.9 

2.82 ± 0.24 

1 

-1.01 ± 0.26 

-1.19 

1.80 ± 0.60 



p 

040.3-00.4 

Abell 53 

31.9 

31.1 

1.27 ± 0.11 

1 

-2.59 ± 0.13 

-0.75 

2.32 ± 0.68 




040.4-03.1 

K 3-30 

3.0 

3.0 

1.17 ± 0.16 

1, 3 

-0.84 ± 0.17 

-1.23 

8.04 ± 2.44 

6.84 ± 1.47 



040.8-09.7 

WHTZ 1 

172.0 

148.0 

0.32 ± 0.07 

3 

-5.26 ± 0.08 

-0.02 

2.49 ± 0.71 




041.2-00.6 

HaTr 14 

19.0 

17.0 

0.43 ± 0.14 

1 

-4.30 ± 0.14 

-0.28 

12.05 ± 3.56 

9.56 ± 1.95 



041.8-02.9 

NGC 6781 

141.0 

109.0 

0.58 ± 0.07 

2 

-2.91 ± 0.09 

-0.67 

0.72 ± 0.21 


0.79 ± 0.23 

c 

042.5-14.5 

NGC 6852 

28.0 

26.0 

0.14 ± 0.07 

2 

-3.44 ± 0.09 

-0.52 

4.65 ± 1.33 

3.75 ± 0.71 



042.9-06.9 

NGC 6807 

2.0 

1.9 

0.28 ± 0.05 

1 

-0.42 ± 0.08 

-1.35 

9.48 ± 2.70 

8.14 ± 1.52 



043.0-03.0 

M 4-14 

28.0 

14.0 

0.83 ± 0.17 

1 

-2.87 ± 0.18 

-0.68 

4.39 ± 1.34 


4.84 ± 1.48 


043.1+03.8 

M 1-65 

4.2 

4.0 

0.76 ± 0.12 

1, 3 

-1.08 ± 0.13 

-1.17 

6.85 ± 2.01 




043.1+37.7 

NGC 6210 

14.0 

14.0 

0.05 ± 0.07 

3 

-1.12 ± 0.08 

-1.16 

2.05 ± 0.58 

1.74 ± 0.33 


c 

043.3+02.2 

PM 1-276 

15.0 

13.0 

1.38 ± 0.23 

3 

-2.13 ± 0.25 

-0.88 

3.90 ± 1.28 

3.23 ± 0.80 


? 

043.3+10.4 

Kn 2 

56.0 

52.0 

0.26 ± 0.04 

1, 3 

-4.88 ± 0.06 

-0.12 

5.79 ± 1.62 

4.54 ± 0.82 



043.5-13.4 

Abell 67 

74.0 

61.0 

0.13 ± 0.03 

3 

-4.68 ± 0.08 

-0.18 

4.10 ± 1.17 




044.3+10.4 

We 3-1 

175.0 

160.0 

0.19 ± 0.07 

2 

-4.91 ± 0.11 

-0.11 

1.90 ± 0.55 



c 

044.3-05.6 

K 3-36 

12.0 

8.0 

0.29 ± 0.21 

1, 3 

-2.68 ± 0.22 

-0.73 

7.87 ± 2.51 

6.46 ± 1.52 



045.0-12.4 

WHTZ 3 

92.0 

69.0 

0.10 ± 0.03 

3 

-5.13 ± 0.08 

-0.05 

4.58 ± 1.30 
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PNG 

Name 

a 

<") 

b 

(") 

E{B - V) 
(mag) 

method 

log SoCHo:) 
(cgssr -1 ) 

log r 
(pc) 

■Dmean 

(kpc) 

^thin 

(kpc) 

^thick 

(kpc) 

Notes 

045.4-02.7 

Vy 2-2 

3.1 

2.6 

1.08 ± 0.21 

1 

0.30 ± 0.21 

-1.55 

4.12 ± 1.30 

3.59 ± 0.83 


C 

045.6+24.3 

K 1-14 

54.0 

51.5 

0.09 ± 0.03 

3 

-4.57 ± 0.06 

-0.21 

4.87 ± 1.38 



C 

045.7-04.5 

NGC 6804 

58.3 

48.6 

0.62 ± 0.09 

2 

-2.72 ± 0.11 

-0.72 

1.49 ± 0.43 

1.22 ± 0.24 


P 

046.3-03.1 

PB 9 

13.0 

11.0 

1.16 ± 0.17 

1 

-2.09 ± 0.18 

-0.89 

4.44 ± 1.36 

3.69 ± 0.81 



046.4-04.1 

NGC 6803 

5.4 

5.1 

0.41 ± 0.15 

1 

-0.84 ± 0.16 

-1.23 

4.59 ± 1.37 




046.8+03.8 

Sh 2-78 

655.0 

535.0 

0.32 ± 0.07 

2 

-5.19 ± 0.09 

-0.04 

0.64 ± 0.18 


0.81 ± 0.23 

c 

047.0+42.4 

Abell 39 

162.0 

162.0 

0.05 ± 0.02 

2 

-5.06 ± 0.05 

-0.07 

2.16 ± 0.61 

1.69 ± 0.31 


c 

047.1+04.1 

K 3-21 

10.0 

7.0 

0.81 ± 0.08 

3 

-3.06 ± 0.09 

-0.62 

11.72 ± 3.35 


13.07 ± 3.74 


047.1-04.2 

Abell 62 

166.0 

156.0 

0.20 ± 0.06 

2 

-4.53 ± 0.09 

-0.22 

1.56 ± 0.45 




048.0-02.3 

PB 10 

11.0 

9.0 

1.27 ± 0.21 

1 

-1.48 ± 0.22 

-1.06 

3.64 ± 1.15 




048.5+04.2 

K4-16 

3.0 

3.0 

1.15 ± 0.19 

1 

-1.35 ± 0.22 

-1.09 

11.12 ± 3.53 

9.37 ± 2.19 



048.7+01.9 

M 4-13 

7.0 

4.2 

1.61 ± 0.21 

1 

-0.54 ± 0.21 

-1.32 

3.66 ± 1.15 




048.7+02.3 

K 3-24 

12.0 

8.0 

1.58 ± 0.11 

1 

-2.48 ± 0.12 

-0.78 

6.97 ± 2.02 



p 

049.3+88.1 

H 4-1 

2.7 

2.7 

0.01 ± 0.02 

3 

-1.84 ± 0.11 

-0.96 

16.83 ± 4.87 




049.4+02.4 

Hen 2-428 

40.0 

15.0 

1.05 ± 0.21 

1 

-2.44 ± 0.21 

-0.79 

2.72 ± 0.86 




050.4+05.2 

Abell 52 

37.0 

37.0 

0.40 ± 0.09 

1 

-3.94 ± 0.10 

-0.38 

4.64 ± 1.33 

3.71 ± 0.71 


c 

051.0+03.0 

Hen 2-430 

5.0 

2.0 

1.63 ± 0.14 

1, 3 

-0.22 ± 0.17 

-1.40 

5.15 ± 1.56 




051.0-04.5 

PC 22 

20.0 

12.0 

0.44 ± 0.08 

1 

-2.77 ± 0.10 

-0.70 

5.27 ± 1.52 




051.4+09.6 

Hu 2-1 

8.0 

2.8 

0.29 ± 0.05 

3 

-0.53 ± 0.07 

-1.32 

4.18 ± 1.18 




051.5+06.1 

K 1-17 

56.0 

45.0 

0.52 ± 0.16 

1, 3 

-3.87 ± 0.19 

-0.40 

3.27 ± 1.01 




051.9-03.8 

M 1-73 

8.8 

6.0 

0.62 ± 0.16 

1, 3 

-1.21 ± 0.17 

-1.13 

4.18 ± 1.27 




052.2+07.6 

K4-10 

7.7 

5.0 

0.41 ± 0.07 

3 

-1.79 ± 0.08 

-0.97 

7.10 ± 2.02 

5.93 ± 1.11 



052.2-04.0 

M 1-74 

3.0 

3.0 

0.68 ± 0.11 

1 

-0.58 ± 0.12 

-1.30 

6.82 ± 1.99 




052.5-02.9 

Me 1-1 

6.0 

2.8 

0.46 ± 0.16 

1 

-0.92 ± 0.17 

-1.21 

6.17 ± 1.87 



c 

052.9+02.7 

K 3-31 

2.0 

2.0 

1.75 ± 0.19 

1 

-0.67 ± 0.20 

-1.28 

10.81 ± 3.35 




052.9-02.7 

K 3-41 

7.5 

6.5 

1.10 ± 0.11 

1 

-3.21 ± 0.12 

-0.58 

15.52 ± 4.51 

12.60 ± 2.47 



053.3+03.0 

Abell 59 

94.0 

80.0 

1.10 ± 0.35 

1 , 2 

-3.82 ± 0.36 

-0.41 

1.83 ± 0.70 


2.14 ± 0.82 


053.3+24.0 

Vy 1-2 

6.0 

4.0 

0.06 ± 0.05 

1 

-1.63 ± 0.07 

-1.02 

8.13 ± 2.30 




053.8-03.0 

Abell 63 

48.0 

42.0 

0.44 ± 0.08 

1 

-3.93 ± 0.14 

-0.38 

3.79 ± 1.12 

3.03 ± 0.61 


c 

054.1-12.1 

NGC 6891 

13.5 

12.7 

0.10 ± 0.07 

1 

-1.55 ± 0.09 

-1.04 

2.88 ± 0.82 

2.42 ± 0.46 



055.1-01.8 

K 3-43 

8.8 

8.8 

1.25 ± 0.26 

1 

-3.08 ± 0.26 

-0.62 

11.30 ± 3.76 

9.20 ± 2.34 



055.3+02.7 

Hen 1-1 

8.0 

6.0 

1.56 ± 0.14 

1, 3 

-1.62 ± 0.14 

-1.02 

5.71 ± 1.69 




055.3+06.6 

Abell 54 

67.0 

47.0 

0.48 ± 0.13 

1 

-4.61 ± 0.17 

-0.20 

4.68 ± 1.41 




055.4+16.0 

Abell 46 

97.0 

84.0 

0.10 ± 0.06 

3 

-4.48 ± 0.13 

-0.23 

2.67 ± 0.78 

2.11 ± 0.42 


c 

055.5-00.5 

M 1-71 

6.0 

3.7 

1.68 ± 0.21 

1 

0.06 ± 0.21 

-1.48 

2.88 ± 0.91 


2.67 ± 0.84 

c 

055.5-01.7 

Kn 43 

39.0 

20.0 

0.89 ± 0.21 

1 

-3.51 ± 0.21 

-0.50 

4.69 ± 1.47 


5.37 ± 1.69 


055.6+02.1 

Hen 1-2 

5.0 

5.0 

1.41 ± 0.26 

1 

-1.06 ± 0.26 

-1.17 

5.53 ± 1.84 




056.0+02.0 

K 3-35 

6.0 

3.0 

1.53 ± 0.37 

1 

-1.74 ± 0.37 

-0.99 

10.05 ± 3.87 


10.36 ± 4.00 

c 

056.4-00.9 

K 3-42 

3.4 

3.4 

1.52 ± 0.34 

1 

-1.53 ± 0.34 

-1.04 

10.98 ± 4.09 




056.8-06.9 

K 3-51 

10.0 

10.0 

0.41 ± 0.33 

1 

-2.41 ± 0.33 

-0.80 

6.51 ± 2.37 

5.37 ± 1.58 



057.2-08.9 

NGC 6879 

5.0 

5.0 

0.21 ± 0.12 

1 

-1.43 ± 0.13 

-1.07 

7.00 ± 2.05 

5.89 ± 1.18 



057.9-01.5 

Hen 2-447 

3.0 

1.2 

1.65 ± 0.16 

1 

-0.07 ± 0.19 

-1.45 

7.78 ± 2.41 




057.9-09.8 

Alves 6 

300.0 

260.0 

0.21 ± 0.06 

3 

-5.65 ± 0.07 

0.09 

1.82 ± 0.52 




058.3-10.9 

IC 4997 

2.5 

1.7 

0.34 ± 0.21 

1 

0.55 ± 0.23 

-1.62 

4.85 ± 1.56 

4.24 ± 1.02 


p 

058.6+06.1 

Abell 57 

40.0 

34.0 

0.38 ± 0.06 

3 

-3.77 ± 0.09 

-0.43 

4.18 ± 1.20 

3.35 ± 0.64 



058.6-03.6 

V458 Vul 

27.0 

17.0 

0.59 ± 0.07 

3 

-4.35 ± 0.04 

-0.27 

10.41 ± 2.93 



c 

058.6-05.5 

WeSb 5 

176.0 

148.0 

0.31 ± 0.17 

3 

-4.70 ± 0.17 

-0.17 

1.72 ± 0.52 




058.9+01.3 

K 3-40 

4.0 

4.0 

1.31 ± 0.13 

1 

-1.02 ± 0.14 

-1.19 

6.73 ± 1.99 

5.71 ± 1.16 



058.9+09.0 

Si 1-2 

60.0 

60.0 

0.14 ± 0.07 

1 

-4.99 ± 0.08 

-0.09 

5.56 ± 1.58 




059.0+04.6 

K 3-34 

12.0 

9.6 

0.27 ± 0.20 

1 

-3.38 ± 0.20 

-0.53 

11.24 ± 3.50 




059.0-01.7 

Hen 1-3 

8.0 

8.0 

0.85 ± 0.19 

1 

-2.28 ± 0.19 

-0.84 

7.52 ± 2.32 

6.22 ± 1.38 



059.1-07.1 

Kn 10 

65.0 

54.0 

0.31 ± 0.07 

3 

-4.81 ± 0.08 

-0.14 

5.02 ± 1.43 


6.21 ± 1.77 


059.3-01.7 

We 1-8 

19.0 

19.0 

1.38 ± 0.36 

1 

-3.46 ± 0.36 

-0.51 

6.69 ± 2.56 




059.4+02.3 

K 3-37 

2.5 

2.5 

1.34 ± 0.18 

1 

-0.76 ± 0.20 

-1.26 

9.12 ± 2.86 

7.78 ± 1.77 



059.7-18.7 

Abell 72 

154.0 

118.0 

0.05 ± 0.03 

2 

-5.04 ± 0.09 

-0.08 

2.56 ± 0.73 

2.00 ± 0.38 



060.1-07.7 

NGC 6886 

9.3 

4.5 

0.38 ± 0.06 

1, 3 

-1.06 ± 0.08 

-1.17 

4.29 ± 1.22 



p 

060.3-07.3 

Hen 1-5 

32.0 

32.0 

0.35 ± 0.07 

3 

-3.41 ± 0.13 

-0.53 

3.84 ± 1.12 

3.10 ± 0.62 


p 

060.4+01.5 

HuDo 1 

2.1 

2.0 

1.41 ± 0.17 

1 

-1.50 ± 0.18 

-1.05 

17.79 ± 5.41 



p 

060.5-00.3 

K 3-45 

7.0 

7.0 

0.97 ± 0.38 

1 

-3.05 ± 0.38 

-0.62 

13.98 ± 5.51 




060.8-03.6 

NGC 6853 

475.0 

340.0 

0.05 ± 0.03 

2 

-3.43 ± 0.07 

-0.52 

0.31 ± 0.09 


0.35 ± 0.10 

c 

061.0+08.0 

K 3-27 

16.4 

16.4 

0.10 ± 0.12 

1 

-3.27 ± 0.13 

-0.56 

6.87 ± 2.02 

5.57 ± 1.12 



061.4-09.5 

NGC 6905 

43.3 

35.6 

0.14 ± 0.05 

1, 3 

-2.71 ± 0.07 

-0.72 

2.01 ± 0.57 

1.65 ± 0.31 


c 

061.9+41.3 

DdDm 1 

1.4 

1.4 

0.01 ± 0.03 

3 

-0.86 ± 0.11 

-1.23 

17.38 ± 5.04 




062.4+09.5 

NGC 6765 

40.0 

28.0 

0.19 ± 0.27 

3 

-3.42 ± 0.29 

-0.52 

3.70 ± 1.28 




063.1 + 13.9 

NGC 6720 

89.0 

66.0 

0.04 ± 0.06 

2 

-2.54 ± 0.09 

-0.77 

0.92 ± 0.26 


1.00 ± 0.29 

c 

063.9-01.2 

Te 1 

146.0 

140.0 

0.75 ± 0.10 

1 

-4.59 ± 0.11 

-0.20 

1.81 ± 0.52 




064.6+48.2 

NGC 6058 

36.0 

28.0 

0.01 ± 0.01 

2 

-3.58 ± 0.04 

-0.48 

4.31 ± 1.21 

3.47 ± 0.63 


p 

064.7+05.0 

BD+30 3639 

6.2 

5.6 

0.34 ± 0.07 

3 

0.12 ± 0.08 

-1.50 

2.22 ± 0.63 



c 

065.0-27.3 

Ps 1 

3.1 

2.7 

0.10 ± 0.04 

3 

-1.69 ± 0.12 

-1.00 

14.23 ± 4.13 



c 

065.2-05.6 

Hen 1-6 

40.5 

21.5 

0.44 ± 0.15 

1 

-3.19 ± 0.16 

-0.59 

3.62 ± 1.08 




065.4+03.1 

TaWe 2 

17.0 

15.0 

0.43 ± 0.18 

1 

-4.25 ± 0.19 

-0.29 

13.11 ± 4.03 




065.9+00.5 

NGC 6842 

55.0 

53.0 

0.45 ± 0.10 

1 , 2 

-3.36 ± 0.12 

-0.54 

2.20 ± 0.64 

1.78 ± 0.35 


c 

066.5-14.8 

Kn 45 

145.0 

138.0 

0.08 ± 0.05 

2 

-5.29 ± 0.06 

-0.01 

2.85 ± 0.81 

2.22 ± 0.41 



066.7-28.2 

NGC 7094 

102.5 

99.0 

0.12 ± 0.06 

2 

-4.39 ± 0.08 

-0.26 

2.27 ± 0.65 

1.80 ± 0.34 


c 

066.9-07.8 

Kn 19 

74.0 

73.0 

0.52 ± 0.07 

3 

-4.59 ± 0.08 

-0.20 

3.53 ± 1.01 

2.78 ± 0.52 



067.5+01.8 

MVP 1 

228.0 

176.0 

0.21 ± 0.05 

1 

-5.17 ± 0.08 

-0.04 

1.87 ± 0.53 




067.9-00.2 

K 3-52 

2.5 

2.2 

1.13 ± 0.21 

1 

-1.51 ± 0.21 

-1.05 

15.70 ± 4.94 




068.1 + 11.0 

ETHOS 1 

19.5 

19.0 

0.10 ± 0.03 

1, 3 

-3.89 ± 0.05 

-0.39 

8.65 ± 2.44 

6.92 ± 1.27 



068.3-02.7 

Hen 2-459 

3.0 

2.0 

1.12 ± 0.48 

1 

-0.34 ± 0.49 

-1.37 

7.16 ± 3.31 

6.16 ± 2.53 


p 

068.6+01.1 

Hen 1-4 

22.0 

22.0 

1.14 ± 0.28 

1 

-1.95 ± 0.31 

-0.93 

2.21 ± 0.79 




068.7+01.9 

K4-41 

3.0 

3.0 

1.14 ± 0.33 

1 

-1.09 ± 0.34 

-1.17 

9.38 ± 3.49 

7.94 ± 2.42 
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PNG 

Name 

a 

<"> 

b 

(") 

E{B - V) 
(mag) 

method 

log SoCHo:) 
(cgssr -1 ) 

log r 
(pc) 

■Dmean 

(kpc) 

^thin 

(kpc) 

^thick 

(kpc) 

Notes 

068.7+03.0 

PC 23 

5.0 

2.0 

1.16 ± 0.18 

1 

-0.77 ± 0.21 

-1.25 

7.26 ± 2.28 




068.8-00.0 

M 1-75 

63.0 

23.0 

1.58 ± 0.14 

1 

-3.00 ± 0.17 

-0.64 

2.49 ± 0.76 


2.77 ± 0.84 


069.2+03.8 

K 3-46 

36.2 

23.5 

0.72 ± 0.17 

1, 3 

-3.12 ± 0.18 

-0.61 

3.51 ± 1.07 


3.93 ± 1.19 


069.4-02.6 

NGC 6894 

56.4 

53.3 

0.56 ± 0.06 

2 

-2.77 ± 0.08 

-0.70 

1.50 ± 0.43 



C 

069.6-03.9 

K 3-58 

20.0 

10.0 

1.05 ± 0.03 

1, 3 

-2.90 ± 0.05 

-0.67 

6.27 ± 1.77 




069.7+00.0 

K 3-55 

9.0 

9.0 

2.73 ± 0.34 

1 

-1.28 ± 0.34 

-1.11 

3.54 ± 1.32 




070.5+11.0 

Kn 61 

100.0 

92.0 

0.15 ± 0.03 

3 

-5.68 ± 0.05 

0.10 

5.41 ± 1.51 

4.17 ± 0.75 



071.6-02.3 

M 3-35 

4.6 

4.0 

1.50 ± 0.23 

1 

-0.20 ± 0.24 

-1.41 

3.74 ± 1.22 

3.23 ± 0.79 



072.1+00.1 

K 3-57 

6.3 

6.3 

1.60 ± 0.14 

1 

-1.18 ± 0.14 

-1.14 

4.75 ± 1.40 




072.7-17.1 

Abell 74 

828.0 

776.0 

0.08 ± 0.03 

2 

-5.62 ± 0.19 

0.08 

0.62 ± 0.19 


0.81 ± 0.25 

C 

074.5+02.1 

NGC 6881 

10.0 

6.0 

1.22 ± 0.33 

1 

-1.05 ± 0.33 

-1.18 

3.55 ± 1.30 




075.5+01.7 

Ju 1 

240.0 

240.0 

0.20 ± 0.07 

2 

-5.63 ± 0.08 

0.09 

2.09 ± 0.60 




075.6+04.3 

Anon. 20h02m 

28.0 

28.0 

0.41 ± 0.17 

1 

-3.89 ± 0.18 

-0.39 

5.96 ± 1.81 




075.7+35.8 

Sa4-1 

15.0 

15.0 

0.01 ± 0.32 

3 

-3.65 ± 0.31 

-0.46 

9.53 ± 3.41 

7.67 ± 2.20 



075.9+11.6 

AMU 1 

294.0 

105.0 

0.08 ± 0.04 

2 

-5.30 ± 0.11 

-0.00 

2.32 ± 0.67 

1.81 ± 0.35 


c 

076.3+01.1 

Abell 69 

23.0 

21.0 

1.55 ± 0.24 

1 

-3.34 ± 0.24 

-0.55 

5.35 ± 1.74 


6.06 ± 1.97 


076.3+14.1 

Pa 5 

157.0 

154.0 

0.11 ± 0.03 

2 

-5.08 ± 0.05 

-0.07 

2.27 ± 0.64 

1.77 ± 0.33 


p 

076.4+01.8 

KjPn 3 

3.0 

3.0 

0.70 ± 0.08 

1 

-2.05 ± 0.09 

-0.90 

17.24 ± 4.94 

14.33 ± 2.72 



077.5+03.7 

KjPn 1 

5.6 

5.6 

1.15 ± 0.04 

3 

-1.53 ± 0.06 

-1.04 

6.64 ± 1.88 




077.6+14.7 

Abell 61 

203.0 

196.0 

0.05 ± 0.03 

2 

-5.19 ± 0.12 

-0.03 

1.91 ± 0.56 

1.49 ± 0.29 


c 

077.7+03.1 

KjPn 2 

3.5 

3.5 

1.15 ± 0.26 

1 

-2.03 ± 0.26 

-0.91 

14.61 ± 4.86 




078.5+18.7 

NGC 6742 

33.0 

32.0 

0.06 ± 0.17 

3 

-3.84 ± 0.20 

-0.41 

4.95 ± 1.55 

3.97 ± 0.90 



078.6+05.2 

Dd 1 

20.0 

20.0 

0.53 ± 0.13 

1, 3 

-3.54 ± 0.20 

-0.49 

6.68 ± 2.09 




079.8-10.2 

Alves 1 

270.0 

270.0 

0.13 ± 0.07 

3 

-5.60 ± 0.08 

0.08 

1.82 ± 0.52 




080.3-10.4 

MWP 1 

840.0 

505.0 

0.03 ± 0.02 

2 

-5.61 ± 0.09 

0.08 

0.76 ± 0.22 

0.59 ± 0.11 


c 

081.2-14.9 

Abell 78 

128.0 

108.0 

0.14 ± 0.06 

2 

-4.83 ± 0.12 

-0.13 

2.58 ± 0.75 

2.02 ± 0.40 


c 

082.1+07.0 

NGC 6884 

7.5 

7.0 

0.55 ± 0.07 

3 

-0.79 ± 0.08 

-1.25 

3.22 ± 0.92 




082.1-07.8 

Kn 24 

190.0 

190.0 

0.20 ± 0.06 

3 

-4.87 ± 0.07 

-0.12 

1.63 ± 0.46 




082.5+11.3 

NGC 6833 

0.6 

0.5 

0.08 ± 0.05 

1, 3 

0.58 ± 0.07 

-1.63 

17.85 ± 5.06 

15.64 ± 2.89 



082.5-06.2 

Kn 25 

79.0 

57.0 

0.36 ± 0.05 

3 

-5.07 ± 0.06 

-0.07 

5.23 ± 1.47 

4.09 ± 0.74 



083.5+12.7 

NGC 6826 

27.0 

24.0 

0.10 ± 0.07 

1, 3 

-1.46 ± 0.08 

-1.06 

1.40 ± 0.40 



p 

084.2+01.0 

K4-55 

71.0 

30.0 

1.16 ± 0.14 

1 

-3.34 ± 0.17 

-0.55 

2.54 ± 0.77 


2.88 ± 0.87 


084.2-04.2 

K 3-80 

6.0 

6.0 

1.14 ± 0.24 

1 

-2.22 ± 0.24 

-0.85 

9.64 ± 3.13 

7.98 ± 1.95 



084.6-07.9 

Kn 26 

110.0 

51.0 

0.21 ± 0.04 

3 

-5.11 ± 0.06 

-0.06 

4.83 ± 1.35 




084.9+04.4 

Abell 71 

168.0 

147.0 

0.39 ± 0.05 

2 

-4.19 ± 0.09 

-0.31 

1.28 ± 0.37 


1.53 ± 0.44 


084.9-03.4 

NGC 7027 

15.6 

12.0 

0.94 ± 0.08 

1 

0.14 ± 0.09 

-1.50 

0.94 ± 0.27 


0.87 ± 0.25 

c 

085.3+52.3 

Jacoby 1 

660.0 

660.0 

0.00 ± 0.01 

2 

-6.06 ± 0.11 

0.20 

1.00 ± 0.29 

0.77 ± 0.15 


c 

086.1+05.4 

We 1-10 

195.0 

185.0 

0.20 ± 0.04 

2 

-5.08 ± 0.06 

-0.07 

1.86 ± 0.53 




086.5+01.8 

IPHASX J2050+4655 

77.0 

62.0 

0.73 ± 0.07 

3 

-4.22 ± 0.08 

-0.30 

2.98 ± 0.85 

2.37 ± 0.44 



086.5-08.8 

Hu 1-2 

8.0 

3.0 

0.32 ± 0.04 

1, 3 

-0.89 ± 0.08 

-1.22 

5.06 ± 1.44 




086.9-03.4 

Ou 5 

16.0 

14.0 

0.65 ± 0.07 

1 

-3.04 ± 0.04 

-0.63 

6.49 ± 1.82 

5.29 ± 0.95 



088.7+04.6 

K 3-78 

6.0 

5.0 

1.03 ± 0.09 

1 

-2.72 ± 0.10 

-0.72 

14.51 ± 4.08 

11.89 ± 2.16 



088.7-01.6 

NGC 7048 

63.0 

60.0 

0.44 ± 0.13 

1 

-3.26 ± 0.13 

-0.57 

1.81 ± 0.53 



c 

089.0+00.3 

NGC 7026 

39.0 

18.0 

0.52 ± 0.07 

1 

-1.80 ± 0.08 

-0.97 

1.67 ± 0.48 



c 

089.3-02.2 

M 1-77 

8.0 

7.5 

0.92 ± 0.44 

1 

-1.34 ± 0.45 

-1.10 

4.27 ± 1.85 



p 

089.8-00.6 

Sh 1-89 

68.0 

48.0 

0.68 ± 0.07 

1 , 2 

-3.17 ± 0.10 

-0.59 

1.85 ± 0.53 


2.08 ± 0.60 

c 

089.8-05.1 

IC 5117 

3.5 

1.6 

0.86 ± 0.20 

1 

0.31 ± 0.20 

-1.55 

4.90 ± 1.53 



p 

091.6-04.8 

K 3-84 

8.0 

8.0 

0.31 ± 0.07 

1, 3 

-2.53 ± 0.08 

-0.77 

8.76 ± 2.50 




093.3-00.9 

K 3-82 

24.0 

21.5 

1.24 ± 0.28 

1 

-2.57 ± 0.29 

-0.76 

3.18 ± 1.11 




093.3-02.4 

M 1-79 

46.0 

27.0 

0.44 ± 0.22 

1 

-2.93 ± 0.22 

-0.66 

2.56 ± 0.82 




093.4+05.4 

NGC 7008 

99.0 

81.5 

0.41 ± 0.05 

1 , 2 

-2.94 ± 0.10 

-0.66 

1.02 ± 0.29 

0.83 ± 0.16 


c 

093.9-00.1 

IRAS 21282+5050 

6.0 

4.5 

1.63 ± 0.34 

1 

-0.80 ± 0.34 

-1.24 

4.52 ± 1.69 



p 

094.0+27.4 

K 1-16 

123.0 

103.0 

0.04 ± 0.04 

2 

-4.88 ± 0.08 

-0.12 

2.77 ± 0.79 

2.17 ± 0.41 


c 

094.5-00.8a 

LDu 1 

132.0 

120.0 

0.53 ± 0.08 

1 

-5.14 ± 0.12 

-0.05 

2.93 ± 0.85 




095.1-02.0 

M 2-49 

3.0 

3.0 

0.88 ± 0.33 

1 

-1.44 ± 0.34 

-1.07 

11.73 ± 4.35 




095.2+00.7 

095.2+07.8 

K 3-62 

Abell 73 

5.0 

80.0 

3.0 

67.0 

1.14 ± 0.28 
0.84 ± 0.08 

1, 3 

-1.02 ± 0.28 
-4.07 ± 0.12 

-1.19 

-0.35 

7.08 ± 2.41 
2.54 ± 0.74 




095.9+03.5 

Kn 28 

56.0 

34.0 

0.94 ± 0.21 

1 

-4.19 ± 0.21 

-0.31 

4.62 ± 1.45 


5.51 ± 1.73 


096.3+02.3 

K 3-61 

8.0 

6.0 

1.16 ± 0.16 

1 

-2.08 ± 0.16 

-0.89 

7.65 ± 2.30 




096.4+29.9 

NGC 6543 

26.5 

23.5 

0.04 ± 0.03 

3 

-1.12 ± 0.05 

-1.16 

1.15 ± 0.32 



c 

097.6-02.4 

M 2-50 

16.0 

7.0 

0.67 ± 0.12 

1 

-2.46 ± 0.13 

-0.79 

6.36 ± 1.86 

5.24 ± 1.04 



098.1+02.4 

K 3-63 

7.0 

7.0 

0.93 ± 0.27 

1 

-2.20 ± 0.28 

-0.86 

8.17 ± 2.79 

6.76 ± 1.80 



098.2+04.9 

K 3-60 

3.0 

2.0 

1.58 ± 0.16 

1 

-0.40 ± 0.24 

-1.36 

7.43 ± 2.43 




099.1+05.7 

KTC 1 

22.0 

16.0 

0.85 ± 0.08 

3 

-3.66 ± 0.09 

-0.46 

7.67 ± 2.20 

6.17 ± 1.17 



099.7-08.8 

HaWe 15 

295.0 

180.0 

0.17 ± 0.07 

3 

-5.10 ± 0.13 

-0.06 

1.56 ± 0.46 




100.0-08.7 

Me 2-2 

3.1 

1.2 

0.16 ± 0.04 

3 

-0.28 ± 0.07 

-1.39 

8.75 ± 2.48 




100.3+02.8 

Cr 1 

120.0 

106.0 

1.38 ± 0.21 

1 , 2 

-3.81 ± 0.23 

-0.42 

1.40 ± 0.45 

1.13 ± 0.27 



100.4+04.6 

PM 1-333 

70.0 

45.0 

0.74 ± 0.14 

1 

-3.73 ± 0.14 

-0.44 

2.68 ± 0.79 




100.6-05.4 

IC 5217 

7.0 

7.0 

0.25 ± 0.03 

1 

-1.30 ± 0.05 

-1.11 

4.61 ± 1.30 




101.5-00.6 

IPHASX J2211+5528 

35.0 

29.0 

0.82 ± 0.10 

1 

-3.93 ± 0.15 

-0.38 

5.37 ± 1.60 



c 

101.8+08.7 

NGC 7076 

67.0 

47.0 

0.63 ± 0.10 

1 

-3.69 ± 0.15 

-0.45 

2.61 ± 0.78 

2.10 ± 0.43 



102.8-05.0 

Abell 80 

169.0 

119.0 

0.22 ± 0.08 

1, 3 

-4.87 ± 0.14 

-0.12 

2.19 ± 0.64 




102.9-02.3 

Abell 79 

59.0 

49.0 

0.65 ± 0.07 

2 

-3.79 ± 0.13 

-0.42 

2.90 ± 0.85 


3.38 ± 0.99 

c 

103.2+00.6 

M 2-51 

64.0 

48.0 

0.73 ± 0.11 

1 

-3.07 ± 0.12 

-0.62 

1.79 ± 0.52 


2.00 ± 0.58 


103.7+00.4 

M 2-52 

16.0 

13.0 

1.03 ± 0.21 

1 

-2.17 ± 0.21 

-0.87 

3.87 ± 1.22 


4.09 ± 1.29 


104.1+01.0 

B1 2-1 

1.6 

1.6 

1.91 ± 0.11 

1 

0.01 ± 0.11 

-1.47 

8.77 ± 2.54 




104.1+07.9 

NGC 7139 

86.0 

67.0 

0.46 ± 0.04 

1 

-3.70 ± 0.12 

-0.45 

1.95 ± 0.56 




104.2-29.6 

Jn 1 

354.0 

298.0 

0.08 ± 0.03 

2 

-4.95 ± 0.09 

-0.10 

1.01 ± 0.29 




104.4-01.6 

M 2-53 

20.0 

15.0 

0.85 ± 0.10 

1, 3 

-2.87 ± 0.15 

-0.68 

5.02 ± 1.49 



c 

106.5-17.6 

NGC 7662 

30.5 

28.0 

0.08 ± 0.03 

2 

-1.63 ± 0.06 

-1.02 

1.36 ± 0.38 

1.14 ± 0.21 


c 

106.6-04.2 

K 3-86 

9.4 

9.4 

0.60 ± 0.15 

3 

-3.42 ± 0.15 

-0.52 

13.16 ± 3.93 
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PNG 

Name 

a 

<") 

b 

(") 

E{B - V) 
(mag) 

method 

log SoIHo:) 
(cgssr -1 ) 

log r 
(pc) 

■Dmean 

(kpc) 

^thin 

(kpc) 

^thick 

(kpc) 

Notes 

107.0+21.3 

K 1-6 

198.0 

160.0 

0.17 ± 0.06 

2, 3 

-4.97 ± 0.07 

-0.10 

1.85 ± 0.53 

1.45 ± 0.27 


P 

107.4-02.6 

K 3-87 

6.0 

6.0 

0.87 ± 0.19 

1 

-2.51 ± 0.19 

-0.78 

11.53 ± 3.57 

9.49 ± 2.12 



107.6-13.3 

Vy 2-3 

4.6 

4.6 

0.14 ± 0.06 

1 

-1.53 ± 0.08 

-1.04 

8.10 ± 2.31 

6.80 ± 1.27 



107.7+07.8 

IsWe 2 

950.0 

780.0 

0.33 ± 0.07 

2 

-5.31 ± 0.13 

-0.00 

0.48 ± 0.14 


0.61 ± 0.18 

P 

107.7-02.2 

M 1-80 

8.0 

8.0 

0.43 ± 0.29 

1 

-2.00 ± 0.29 

-0.91 

6.29 ± 2.19 




107.8+02.3 

NGC 7354 

33.0 

31.0 

1.17 ± 0.11 

1 

-1.65 ± 0.13 

-1.01 

1.26 ± 0.37 



P 

108.4-76.1 

BoBn 1 

2.2 

1.5 

0.03 ± 0.02 

3 

-1.69 ± 0.07 

-1.00 

22.73 ± 6.46 




109.4+07.7 

Kn 31 

80.0 

80.0 

0.69 ± 0.25 

1 , 2 

-4.91 ± 0.25 

-0.11 

3.97 ± 1.11 

3.11 ± 0.56 



110 .6-01.2 

WeSb 6 

82.0 

80.0 

1.35 ± 0.14 

2 

-4.07 ± 0.17 

-0.34 

2.31 ± 0.70 




111 .8-02.8 

Hb 12 

10.8 

5.0 

0.86 ± 0.14 

1 

-0.26 ± 0.15 

-1.39 

2.26 ± 0.68 




112.9-10.2 

Abell 84 

146.0 

116.0 

0.11 ± 0.07 

1 

-4.56 ± 0.09 

-0.21 

1.95 ± 0.56 




113.6-06.9 

Abell 83 

47.0 

42.0 

0.22 ± 0.11 

1 

-4.22 ± 0.17 

-0.30 

4.61 ± 1.39 




114.0-04.6 

Abell 82 

133.0 

94.0 

0.34 ± 0.07 

2 

-4.18 ± 0.14 

-0.31 

1.79 ± 0.53 



P 

116.2+08.5 

M 2-55 

58.0 

40.0 

0.59 ± 0.08 

3 

-3.36 ± 0.10 

-0.54 

2.47 ± 0.71 


2.80 ± 0.81 


117.5+18.9 

IC 1454 

34.0 

34.0 

0.11 ± 0.03 

1, 3 

-3.92 ± 0.10 

-0.39 

4.99 ± 1.43 




118.0-08.6 

Vy 1-1 

5.2 

5.2 

0.26 ± 0.06 

1, 3 

-1.46 ± 0.12 

-1.06 

6.86 ± 2.00 

5.76 ± 1.14 



118.7+08.2 

Abell 86 

70.0 

70.0 

0.56 ± 0.04 

1, 3 

-4.31 ± 0.06 

-0.28 

3.10 ± 0.87 




118.8-74.7 

NGC 246 

260.0 

227.0 

0.02 ± 0.01 

2 

-4.08 ± 0.05 

-0.34 

0.77 ± 0.22 

0.62 ± 0.11 


C 

119.1 + 12.4 

Kn 50 

185.0 

167.0 

0.32 ± 0.05 

3 

-5.44 ± 0.06 

0.03 

2.54 ± 0.72 




119.2+04.6 

Te 10 

13.0 

7.0 

1.70 ± 0.24 

1 

-3.48 ± 0.24 

-0.51 

13.42 ± 4.38 




119.3+00.3 

BV 5-1 

42.0 

10.0 

0.61 ± 0.21 

1 

-2.90 ± 0.21 

-0.67 

4.35 ± 1.37 


4.80 ± 1.51 

P 

119.4+06.5 

Abell 1 

47.0 

47.0 

1.18 ± 0.24 

1, 3 

-3.82 ± 0.26 

-0.41 

3.39 ± 1.13 




119.6-06.1 

Hu 1-1 

8.0 

5.0 

0.33 ± 0.02 

1, 3 

-1.53 ± 0.05 

-1.04 

5.91 ± 1.67 




120.0+09.8 

NGC 40 

56.0 

34.0 

0.34 ± 0.06 

3 

-2.25 ± 0.08 

-0.85 

1.34 ± 0.38 



c 

120.2-05.3 

Sh 2-176 

660.0 

600.0 

0.24 ± 0.02 

2 

-5.33 ± 0.13 

0.00 

0.66 ± 0.19 


0.84 ± 0.25 

E 

122.1-04.9 

Abell 2 

36.5 

30.0 

0.43 ± 0.07 

1, 3 

-3.60 ± 0.08 

-0.47 

4.18 ± 1.19 




123.0+04.6 

Pa 30 

171.0 

156.0 

0.62 ± 0.07 

1 

-5.38 ± 0.08 

0.02 

2.62 ± 0.75 

2.04 ± 0.38 



123.6+34.5 

IC 3568 

17.8 

17.8 

0.12 ± 0.04 

1, 3 

-1.94 ± 0.06 

-0.93 

2.72 ± 0.77 

2.27 ± 0.42 



124.3-07.7 

WeSb 1 

185.0 

175.0 

0.37 ± 0.07 

1, 3 

-5.38 ± 0.08 

0.02 

2.38 ± 0.68 

1.84 ± 0.35 



126.3+02.9 

K 3-90 

10.0 

9.0 

0.63 ± 0.22 

1 

-2.45 ± 0.22 

-0.79 

7.05 ± 2.24 

5.81 ± 1.36 



126.6+01.3 

IPHASX JO 125+6356 

22.0 

12.0 

1.38 ± 0.07 

I 

-2.75 ± 0.09 

-0.71 

4.99 ± 1.42 


5.46 ± 1.56 

C 

128.0-04.1 

Sh 2-188 

702.0 

610.0 

0.33 ± 0.03 

2 

-4.66 ± 0.11 

-0.18 

0.42 ± 0.12 


0.51 ± 0.15 

C 

129.2-02.0 

We 2-5 

210.0 

165.0 

0.45 ± 0.07 

1 

-5.16 ± 0.08 

-0.04 

2.00 ± 0.57 


2.52 ± 0.72 

C 

129.5+04.5 

K 3-91 

10.0 

10.0 

1.41 ± 0.14 

1, 3 

-1.51 ± 0.14 

-1.05 

3.67 ± 1.09 




129.6+03.4 

IPHASX JO 156+6528 

212.0 

198.0 

0.59 ± 0.07 

2 

-4.70 ± 0.08 

-0.17 

1.36 ± 0.39 




129.6-05.6 

KLSS 2-8 

90.0 

75.0 

0.43 ± 0.07 

1 

-5.12 ± 0.08 

-0.05 

4.43 ± 1.24 

3.46 ± 0.62 



130.2+01.3 

IC 1747 

13.0 

13.0 

0.60 ± 0.23 

1 

-1.64 ± 0.24 

-1.01 

3.08 ± 1.00 

2.58 ± 0.63 



130.3-11.7 

M 1-1 

7.0 

6.0 

0.19 ± 0.21 

3 

-2.11 ± 0.21 

-0.89 

8.29 ± 2.61 

6.88 ± 1.58 



130.4+03.1 

K 3-92 

18.0 

12.0 

0.95 ± 0.07 

1, 3 

-3.01 ± 0.08 

-0.64 

6.49 ± 1.85 




130.9-10.5 

NGC 650/1 

168.0 

111.0 

0.14 ± 0.04 

2 

-3.46 ± 0.08 

-0.51 

0.93 ± 0.26 


1.06 ± 0.30 


131.4-05.4 

BV 5-3 

24.0 

24.0 

0.32 ± 0.07 

3 

-3.51 ± 0.11 

-0.50 

5.44 ± 1.57 




131.5+02.6 

Abell 3 

63.0 

57.0 

0.85 ± 0.08 

1 , 2 

-3.70 ± 0.13 

-0.44 

2.47 ± 0.73 




132.4+04.7 

K 3-93 

10.0 

10.0 

1.08 ± 0.07 

1, 3 

-2.87 ± 0.08 

-0.67 

8.75 ± 2.49 




135.6+01.0 

WeBo 1 

65.0 

20.0 

0.57 ± 0.06 

2 

-3.82 ± 0.07 

-0.41 

4.41 ± 1.25 



C 

135.9+55.9 

SBSS 1150+599 

9.2 

9.2 

0.03 ± 0.03 

3 

-4.31 ± 0.05 

-0.28 

23.55 ± 6.64 

18.69 ± 3.42 


C 

136.1+04.9 

Abell 6 

188.0 

180.0 

0.83 ± 0.14 

1 

-4.46 ± 0.15 

-0.24 

1.30 ± 0.39 




136.3+05.5 

HFG 1 

500.0 

460.0 

0.43 ± 0.07 

1 , 2 

-4.72 ± 0.11 

-0.17 

0.59 ± 0.17 

0.46 ± 0.09 


C 

136.6+61.9 

PNG 136.7+61.9 

420.0 

355.0 

0.02 ± 0.01 

3 

-6.24 ± 0.11 

0.25 

1.92 ± 0.55 

1.46 ± 0.28 



136.8-13.2 

Kn 58 

75.0 

52.0 

0.17 ± 0.04 

3 

-5.09 ± 0.06 

-0.06 

5.70 ± 1.60 

4.45 ± 0.80 



138.1+04.1 

Sh 2-200 

360.0 

345.0 

0.52 ± 0.07 

2 

-4.75 ± 0.13 

-0.16 

0.82 ± 0.24 




138.8+02.8 

IC 289 

46.0 

44.0 

0.68 ± 0.19 

1 

-2.82 ± 0.20 

-0.69 

1.88 ± 0.58 

1.54 ± 0.35 



141.7-07.8 

Abell 5 

136.0 

127.0 

0.43 ± 0.21 

1, 3 

-5.32 ± 0.24 

-0.00 

3.13 ± 1.02 


3.99 ± 1.30 

P 

142.1+03.4 

K 3-94 

10.0 

7.0 

0.70 ± 0.09 

1 

-2.54 ± 0.10 

-0.76 

8.48 ± 2.44 




144.1+06.1 

NGC 1501 

57.0 

50.0 

0.67 ± 0.16 

3 

-2.42 ± 0.17 

-0.80 

1.23 ± 0.37 

1.01 ± 0.22 


c 

144.3-15.5 

Abell 4 

20.0 

20.0 

0.08 ± 0.18 

3 

-3.76 ± 0.19 

-0.43 

7.65 ± 2.36 

6.14 ± 1.36 



144.8+65.8 

LTNF 1 

230.0 

215.0 

0.03 ± 0.01 

3 

-6.22 ± 0.04 

0.25 

3.29 ± 0.92 

2.51 ± 0.46 


p 

146.7+07.6 

M 4-18 

3.7 

3.5 

0.52 ± 0.12 

1, 3 

-1.06 ± 0.13 

-1.17 

7.68 ± 2.25 



p 

147.1-09.0 

HaWe 3 

38.0 

36.0 

0.33 ± 0.04 

1 

-4.69 ± 0.06 

-0.17 

7.46 ± 2.11 




147.4-02.3 

M 1-4 

4.2 

4.2 

1.07 ± 0.14 

1 

-0.68 ± 0.16 

-1.28 

5.18 ± 1.55 

4.42 ± 0.93 



147.8+04.1 

M 2-2 

6.0 

6.0 

0.93 ± 0.10 

1 

-1.25 ± 0.11 

-1.12 

5.22 ± 1.51 

4.40 ± 0.86 



148.4+57.0 

NGC 3587 

208.0 

202.0 

0.00 ± 0.01 

2 

-3.85 ± 0.06 

-0.41 

0.79 ± 0.22 



c 

149.1+08.7 

Kn 34 

60.0 

57.0 

0.76 ± 0.08 

3 

-4.35 ± 0.09 

-0.27 

3.82 ± 1.09 

3.03 ± 0.57 



149.4-09.2 

HaWe 4 

620.0 

480.0 

0.24 ± 0.04 

2 

-5.63 ± 0.12 

0.09 

0.92 ± 0.27 



c 

149.7-03.3 

IsWe 1 

750.0 

700.0 

0.22 ± 0.03 

2 

-5.65 ± 0.11 

0.09 

0.70 ± 0.20 



c 

151.4+00.5 

K 3-64 

7.5 

7.5 

0.55 ± 0.24 

1 

-2.86 ± 0.24 

-0.68 

11.57 ± 3.77 




153.7+22.8 

Abell 16 

148.0 

140.0 

0.14 ± 0.07 

3 

-5.14 ± 0.10 

-0.05 

2.56 ± 0.74 

2.00 ± 0.38 



153.7-01.4 

K 3-65 

5.0 

5.0 

1.38 ± 0.11 

1, 3 

-2.40 ± 0.12 

-0.80 

12.98 ± 3.78 




158.6+00.7 

Sh 2-216 

6000.0 

5940.0 

0.04 ± 0.03 

2 

-5.63 ± 0.11 

0.08 

0.08 ± 0.02 


0.11 ± 0.03 

c 

158.8+37.1 

Abell 28 

330.0 

316.0 

0.04 ± 0.03 

3 

-5.74 ± 0.11 

0.12 

1.67 ± 0.48 

1.29 ± 0.25 



158.9+17.8 

PuWe 1 

1240.0 

1180.0 

0.10 ± 0.02 

2 

-5.55 ± 0.11 

0.06 

0.39 ± 0.11 



c 

159.0-15.1 

IC 351 

7.5 

6.0 

0.21 ± 0.03 

1, 3 

-1.58 ± 0.05 

-1.03 

5.73 ± 1.62 

4.81 ± 0.88 



160.5-00.5 

We 1-2 

104.0 

99.0 

0.80 ± 0.23 

1 

-4.91 ± 0.25 

-0.11 

3.13 ± 1.03 




161.2-14.8 

IC 2003 

10.0 

8.1 

0.21 ± 0.03 

1, 3 

-1.60 ± 0.05 

-1.02 

4.33 ± 1.22 

3.63 ± 0.66 



163.1-00.8 

We 1-3 

123.0 

119.0 

0.59 ± 0.03 

1, 3 

-5.29 ± 0.09 

-0.01 

3.34 ± 0.96 


4.25 ± 1.22 


164.8+31.1 

JnEr 1 

394.0 

345.0 

0.02 ± 0.02 

2 

-5.06 ± 0.09 

-0.07 

0.95 ± 0.27 


1.19 ± 0.34 

p 

165.5-15.2 

NGC 1514 

188.0 

182.0 

0.52 ± 0.09 

1 , 2 

-3.44 ± 0.14 

-0.52 

0.68 ± 0.20 



c 

166.1 + 10.4 

IC 2149 

12.5 

8.0 

0.20 ± 0.05 

1 

-1.08 ± 0.07 

-1.17 

2.79 ± 0.79 

2.37 ± 0.44 


c 

167.0-00.9 

Abell 8 

60.0 

60.0 

0.54 ± 0.17 

1 , 2 

-4.25 ± 0.20 

-0.29 

3.49 ± 1.09 




167.4-09.1 

K 3-66 

2.1 

2.1 

0.72 ± 0.14 

1, 3 

-0.26 ± 0.14 

-1.39 

7.95 ± 2.35 




170.3+15.8 

NGC 2242 

20.0 

20.0 

0.08 ± 0.04 

2 

-3.33 ± 0.12 

-0.55 

5.85 ± 1.70 

4.73 ± 0.93 



171.3-25.8 

Ba 1 

54.0 

53.0 

0.35 ± 0.06 

1, 3 

-4.20 ± 0.07 

-0.31 

3.78 ± 1.07 

3.01 ± 0.56 
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PNG 

Name 

a 

<") 

b 

(") 

E{B - V) 
(mag) 

method 

log SoCHo:) 
(cgssr -1 ) 

log r 
(pc) 

T^mean 

(kpc) 

^thin 

(kpc) 

^thick 

(kpc) 

Notes 

172.1+00.8 

Abell 9 

40.0 

34.0 

0.86 ± 0.10 

1, 3 

-4.56 ± 0.13 

-0.21 

6.90 ± 2.03 




173.5+03.2 

Pu 2 

22.0 

22.0 

1.13 ± 0.10 

1 , 2 

-3.74 ± 0.11 

-0.44 

6.86 ± 1.99 

5.51 ± 1.07 



173.7-05.8 

K 2-1 

126.0 

115.0 

0.25 ± 0.11 

1 , 2 

-4.34 ± 0.14 

-0.27 

1.84 ± 0.55 

1.46 ± 0.30 



174.2-14.6 

H 3-29 

23.8 

23.0 

0.94 ± 0.09 

1 

-2.72 ± 0.11 

-0.72 

3.39 ± 0.98 

2.78 ± 0.54 



177.0+00.5 

Te 2 

122.0 

117.0 

0.60 ± 0.07 

1 

-4.63 ± 0.08 

-0.19 

2.23 ± 0.63 




178.3-02.5 

K 3-68 

12.0 

12.0 

0.70 ± 0.09 

1 

-2.90 ± 0.10 

-0.67 

7.40 ± 2.12 

6.04 ± 1.15 



181.5+00.9 

Pu 1 

73.0 

57.0 

0.65 ± 0.13 

1, 3 

-4.62 ± 0.13 

-0.19 

4.10 ± 1.20 




183.8+05.5 

WeSb 2 

160.0 

148.0 

0.70 ± 0.06 

1 

-5.10 ± 0.17 

-0.06 

2.33 ± 0.70 




184.0-02.1 

M 1-5 

2.8 

2.3 

0.90 ± 0.13 

1, 3 

-0.27 ± 0.13 

-1.39 

6.62 ± 1.94 




184.6+00.6 

K 3-70 

2.0 

2.0 

1.10 ± 0.07 

1, 3 

-1.27 ± 0.13 

-1.12 

15.80 ± 4.62 


15.85 ± 4.64 


184.8+04.4 

K 3-71 

3.0 

3.0 

0.86 ± 0.10 

1, 3 

-2.13 ± 0.14 

-0.88 

18.18 ± 5.38 

15.08 ± 3.08 



189.1 + 19.8 

NGC 2371-72 

48.9 

30.6 

0.04 ± 0.03 

1, 3 

-2.91 ± 0.11 

-0.66 

2.31 ± 0.67 



C 

189.1-07.6 

Pa 9 

53.0 

53.0 

0.39 ± 0.06 

2 

-4.63 ± 0.07 

-0.19 

5.04 ± 1.41 

3.97 ± 0.71 



189.8+07.7 

M 1-7 

11.0 

9.0 

0.19 ± 0.14 

1, 3 

-2.41 ± 0.15 

-0.80 

6.54 ± 1.94 




190.3-17.7 

J 320 

9.4 

6.3 

0.13 ± 0.08 

1, 3 

-1.81 ± 0.10 

-0.97 

5.78 ± 1.66 

4.83 ± 0.92 



191.4+33.1 

TK 1 

2360.0 

1690.0 

0.02 ± 0.02 

2 

-6.63 ± 0.11 

0.36 

0.47 ± 0.14 



C 

192.5+07.2 

HDW 6 

105.0 

70.0 

0.17 ± 0.18 

1, 3 

-5.10 ± 0.18 

-0.06 

4.18 ± 1.28 




193.0-04.5 

KLSS 1-5 

72.0 

60.0 

0.37 ± 0.04 

3 

-4.69 ± 0.06 

-0.17 

4.21 ± 1.19 




193.6-09.5 

H 3-75 

31.0 

30.0 

0.31 ± 0.11 

1, 3 

-3.35 ± 0.13 

-0.54 

3.89 ± 1.14 

3.15 ± 0.63 


c 

194.2+02.5 

J 900 

8.2 

7.8 

0.49 ± 0.12 

1, 3 

-1.30 ± 0.13 

-1.11 

4.03 ± 1.18 



c 

196.6-10.9 

NGC 2022 

27.9 

25.5 

0.19 ± 0.05 

1, 3 

-2.51 ± 0.07 

-0.77 

2.60 ± 0.74 

2.14 ± 0.40 



197.2+09.9 

Kn 39 

111.0 

102.0 

0.06 ± 0.03 

3 

-5.46 ± 0.05 

0.04 

4.23 ± 1.19 




197.2-14.2 

Abell 10 

37.2 

36.0 

0.24 ± 0.08 

1, 3 

-3.70 ± 0.10 

-0.44 

4.05 ± 1.17 




197.4-06.4 

WeDe 1 

1020.0 

840.0 

0.09 ± 0.03 

2 

-5.58 ± 0.11 

0.07 

0.53 ± 0.15 


0.68 ± 0.20 

c 

197.8+17.3 

NGC 2392 

46.0 

44.0 

0.09 ± 0.06 

2 

-2.34 ± 0.09 

-0.82 

1.38 ± 0.40 



c 

197.8-03.3 

Abell 14 

40.0 

25.5 

0.65 ± 0.05 

2 

-4.13 ± 0.10 

-0.33 

6.07 ± 1.75 


7.21 ± 2.08 

c 

198.6-06.3 

Abell 12 

44.1 

38.5 

0.34 ± 0.09 

1, 3 

-3.00 ± 0.22 

-0.64 

2.30 ± 0.74 




200.5-13.1 

Kn 63 

352.0 

302.0 

0.20 ± 0.06 

2 

-6.00 ± 0.21 

0.19 

1.94 ± 0.61 

1.49 ± 0.35 



200.7+08.4 

Abell 19 

75.0 

52.0 

0.06 ± 0.04 

2 

-4.85 ± 0.10 

-0.13 

4.89 ± 1.40 

3.84 ± 0.73 


p 

201.9-04.6 

We 1-4 

41.4 

37.6 

0.65 ± 0.02 

1 

-4.20 ± 0.08 

-0.31 

5.14 ± 1.46 


6.13 ± 1.75 

c 

204.0-08.5 

Abell 13 

170.0 

120.0 

0.45 ± 0.13 

1 , 2 

-4.53 ± 0.15 

-0.22 

1.75 ± 0.52 


2.13 ± 0.63 


204.8-03.5 

K 3-72 

22.9 

18.0 

0.51 ± 0.21 

1, 3 

-3.48 ± 0.22 

-0.51 

6.32 ± 2.00 


7.22 ± 2.29 

c 

205.1 + 14.2 

Abell 21 

750.0 

515.0 

0.07 ± 0.02 

2 

-4.70 ± 0.06 

-0.17 

0.45 ± 0.13 


0.55 ± 0.16 

c 

205.8-26.7 

MaC 2-1 

4.0 

4.0 

0.08 ± 0.29 

3 

-2.06 ± 0.30 

-0.90 

13.06 ± 4.58 

10.85 ± 3.01 



206.4-40.5 

NGC 1535 

33.3 

32.1 

0.02 ± 0.02 

2 

-2.23 ± 0.06 

-0.85 

1.78 ± 0.50 

1.47 ± 0.27 


c 

208.5+33.2 

Abell 30 

127.0 

127.0 

0.02 ± 0.02 

2 

-5.25 ± 0.06 

-0.02 

3.11 ± 0.88 

2.42 ± 0.45 



208.9-07.8 

TaWe 1 

145.0 

110.0 

0.28 ± 0.07 

1 

-4.89 ± 0.08 

-0.12 

2.49 ± 0.71 




209.1-08.2 

PHR J0615-0025 

104.0 

102.0 

0.40 ± 0.07 

3 

-4.97 ± 0.17 

-0.10 

3.31 ± 1.00 

2.59 ± 0.55 



210.0+03.9 

We 2-34 

345.0 

247.0 

0.37 ± 0.07 

2 

-5.88 ± 0.13 

0.15 

2.01 ± 0.59 


2.65 ± 0.78 


210.3+01.9 

M 1-8 

21.0 

16.0 

0.56 ± 0.23 

1 

-2.81 ± 0.23 

-0.69 

4.57 ± 1.47 




211.2-03.5 

M 1-6 

4.0 

2.7 

1.25 ± 0.31 

3 

-0.30 ± 0.31 

-1.38 

5.18 ± 1.85 




211.4+18.4 

HaWe 10 

105.0 

105.0 

0.02 ± 0.16 

3 

-5.31 ± 0.19 

-0.00 

3.90 ± 1.21 

3.04 ± 0.68 



212.0+04.3 

M 1-9 

2.7 

2.7 

0.39 ± 0.11 

1 

-0.83 ± 0.12 

-1.24 

8.88 ± 2.59 




212.2-04.7 

PHR J0633-0135 

60.0 

60.0 

0.91 ± 0.10 

3 

-4.92 ± 0.10 

-0.11 

5.35 ± 1.54 




212 .6-00.0 

PHR J0650+0013 

40.0 

25.0 

0.52 ± 0.23 

1 

-3.72 ± 0.24 

-0.44 

4.72 ± 1.54 


5.47 ± 1.78 


214.9+07.8 

Abell 20 

67.3 

60.5 

0.10 ± 0.07 

1 

-4.33 ± 0.09 

-0.27 

3.46 ± 0.99 

2.74 ± 0.52 


c 

215.2-24.2 

IC 418 

14.0 

11.0 

0.20 ± 0.07 

3 

-0.27 ± 0.09 

-1.39 

1.35 ± 0.39 



c 

215.5-30.8 

Abell 7 

790.0 

776.0 

0.04 ± 0.02 

2 

-5.48 ± 0.07 

0.05 

0.58 ± 0.17 



c 

215.6+03.6 

NGC 2346 

124.0 

59.0 

0.25 ± 0.28 

3 

-3.55 ± 0.28 

-0.49 

1.57 ± 0.54 



c 

215.6+11.1 

Abell 22 

125.0 

82.0 

0.08 ± 0.02 

3 

-4.71 ± 0.10 

-0.17 

2.76 ± 0.79 




215.7-03.9 

BMP J0642-0417 

700.0 

540.0 

0.40 ± 0.07 

2 

-6.10 ± 0.14 

0.21 

1.10 ± 0.33 




216.0+07.4 

PHR J0723+0036 

80.0 

60.0 

0.39 ± 0.06 

3 

-4.84 ± 0.16 

-0.13 

4.38 ± 1.32 

3.44 ± 0.72 


p 

216.0-00.2 

Abell 18 

80.0 

67.0 

0.96 ± 0.15 

1 

-4.12 ± 0.18 

-0.33 

2.64 ± 0.81 




216.3-04.4 

We 1-5 

24.0 

24.0 

0.68 ± 0.44 

1 

-3.53 ± 0.45 

-0.49 

5.51 ± 2.41 

4.44 ± 1.70 



217.1 + 14.7 

Abell 24 

396.0 

360.0 

0.04 ± 0.03 

3 

-5.04 ± 0.06 

-0.08 

0.91 ± 0.26 


1.15 ± 0.32 

p 

219.1+03.0 

MPA J0713-0405 

66.0 

55.0 

0.32 ± 0.06 

3 

-4.71 ± 0.12 

-0.17 

4.66 ± 1.36 




219.1+31.2 

Abell 31 

970.0 

890.0 

0.04 ± 0.03 

2 

-5.36 ± 0.07 

0.01 

0.46 ± 0.13 


0.58 ± 0.17 

c 

219.2+07.5 

RWT 152 

27.5 

22.0 

0.10 ± 0.05 

3 

-4.47 ± 0.06 

-0.23 

9.77 ± 2.77 



p 

219.3+01.1 

K 1-9 

48.0 

28.0 

0.41 ± 0.08 

1 

-4.41 ± 0.16 

-0.25 

6.30 ± 1.88 


7.61 ± 2.28 


220.3-53.9 

NGC 1360 

420.0 

266.0 

0.01 ± 0.01 

2 

-4.09 ± 0.05 

-0.34 

0.56 ± 0.16 

0.45 ± 0.08 


c 

221.3-12.3 

IC 2165 

9.3 

8.9 

0.34 ± 0.09 

1 

-1.14 ± 0.10 

-1.15 

3.21 ± 0.92 

2.71 ± 0.52 



221.6+46.4 

EGB 6 

780.0 

660.0 

0.03 ± 0.02 

2 

-5.97 ± 0.07 

0.18 

0.87 ± 0.25 



c 

221.7+05.3 

M 3-3 

16.6 

15.8 

0.22 ± 0.07 

1, 3 

-3.23 ± 0.09 

-0.58 

6.75 ± 1.93 


7.61 ± 2.18 


222.1+03.9 

PFP 1 

1150.0 

1100.0 

0.03 ± 0.02 

2 

-6.04 ± 0.17 

0.20 

0.58 ± 0.17 




222.5+02.9 

WHI B0717-07 

70.0 

66.0 

0.28 ± 0.04 

3 

-4.85 ± 0.06 

-0.13 

4.51 ± 1.26 




222.8-04.2 

PM 1-23 

27.0 

16.0 

0.90 ± 0.37 

1 

-3.21 ± 0.38 

-0.58 

5.19 ± 2.04 

4.21 ± 1.38 



224.3+15.3 

Abell 25 

176.0 

156.0 

0.03 ± 0.02 

3 

-5.62 ± 0.10 

0.08 

3.02 ± 0.87 




224.3-05.5 

PHR J0652-1240 

187.0 

180.0 

0.62 ± 0.07 

1 

-4.82 ± 0.11 

-0.14 

1.64 ± 0.48 




224.9+01.0 

We 1-6 

95.0 

62.0 

0.28 ± 0.07 

1 

-4.40 ± 0.10 

-0.25 

3.01 ± 0.87 

2.38 ± 0.46 



225.4+00.4 

We 2-37 

104.5 

71.0 

0.72 ± 0.21 

1 

-4.42 ± 0.21 

-0.25 

2.71 ± 0.85 


3.28 ± 1.03 


226.4-03.7 

PB 1 

10.6 

9.5 

0.53 ± 0.07 

1, 3 

-2.28 ± 0.11 

-0.84 

5.96 ± 1.72 

4.93 ± 0.95 



226.7+05.6 

M 1-16 

7.7 

5.5 

0.50 ± 0.20 

1 

-1.65 ± 0.21 

-1.01 

6.17 ± 1.94 


6.33 ± 1.99 


227.1+00.5 

PHR J0719-1222 

193.0 

188.0 

0.26 ± 0.06 

1 , 2 

-5.56 ± 0.12 

0.07 

2.52 ± 0.73 



p 

227.3+12.9 

Fr 2-25 

1010.0 

840.0 

0.03 ± 0.03 

2 

-6.36 ± 0.10 

0.29 

0.87 ± 0.25 

0.66 ± 0.13 



228.2-22.1 

LoTr 1 

142.0 

142.0 

0.04 ± 0.04 

2, 3 

-5.40 ± 0.11 

0.02 

3.06 ± 0.88 

2.37 ± 0.46 


c 

228.5-11.4 

KLSS 1-7 

34.0 

30.0 

0.22 ± 0.03 

3 

-4.56 ± 0.05 

-0.21 

7.96 ± 2.23 




228.8+05.3 

M 1-17 

3.8 

3.8 

0.53 ± 0.15 

1 

-1.26 ± 0.16 

-1.12 

8.25 ± 2.47 




229.6-02.7 

K 1-10 

62.0 

48.0 

0.52 ± 0.01 

1 

-4.66 ± 0.07 

-0.18 

4.97 ± 1.41 


6.09 ± 1.73 

c 

231.1+03.9 

BMP J0739-1418 

153.0 

150.0 

0.30 ± 0.07 

2 

-5.65 ± 0.08 

0.09 

3.35 ± 0.95 

2.59 ± 0.49 



231.4+04.3 

M 1-18 

34.9 

32.9 

0.21 ± 0.21 

1 

-3.93 ± 0.22 

-0.38 

5.05 ± 1.60 




231.8+04.1 

NGC 2438 

80.7 

78.3 

0.17 ± 0.06 

1 

-3.40 ± 0.08 

-0.53 

1.54 ± 0.44 


1.75 ± 0.50 

c 
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PNG 

Name 

a 

<") 

b 

(") 

E{B - V) 
(mag) 

method 

log SoCHo:) 
(cgssr -1 ) 

log r 
(pc) 

-Dmean 

(kpc) 

^thin 

(kpc) 

^thick 

(kpc) 

Notes 

232.0+05.7 

SaSt 2-3 

2.5 

2.0 

0.17 ± 0.07 

3 

-1.35 ± 0.09 

-1.09 

14.86 ± 4.26 




232.4-01.8 

M 1-13 

18.6 

11.6 

0.52 ± 0.07 

1 

-2.24 ± 0.09 

-0.85 

3.98 ± 1.14 




232.6-01.0 

PHR J0724-1757 

171.0 

168.0 

0.73 ± 0.28 

1 

-5.80 ± 0.34 

0.13 

3.31 ± 0.93 


4.34 ± 1.21 


232.8-04.7 

M 1-11 

5.2 

5.1 

1.01 ± 0.18 

1, 3 

-0.52 ± 0.19 

-1.32 

3.82 ± 1.18 

3.27 ± 0.72 



233.5-16.3 

Abell 15 

36.6 

34.7 

0.04 ± 0.04 

2 

-4.23 ± 0.10 

-0.30 

5.79 ± 1.85 

4.61 ± 1.10 


C 

234.3-07.2 

MPA J0704-2221 

190.0 

190.0 

0.39 ± 0.07 

3 

-5.54 ± 0.08 

0.06 

2.49 ± 0.71 




234.8+02.4 

NGC 2440 

58.9 

25.1 

0.32 ± 0.08 

1 

-1.99 ± 0.10 

-0.92 

1.29 ± 0.37 


1.35 ± 0.39 

C 

234.9-01.4 

M 1-14 

5.7 

5.2 

0.64 ± 0.10 

1 

-0.93 ± 0.12 

-1.21 

4.68 ± 1.36 




234.9-09.7 

MPA J0656-2356 

170.0 

168.0 

0.20 ± 0.07 

3 

-5.52 ± 0.08 

0.06 

2.78 ± 0.79 

2.15 ± 0.40 



235.3-03.9 

M 1-12 

1.8 

1.8 

0.59 ± 0.22 

1 

-0.11 ± 0.23 

-1.44 

8.41 ± 2.70 




235.7+07.1 

PHR J0800-1635 

157.0 

150.0 

0.10 ± 0.02 

3 

-5.58 ± 0.11 

0.07 

3.18 ± 0.92 




236.0-10.6 

HaWe 9 

210.0 

185.0 

0.26 ± 0.03 

3 

-5.18 ± 0.10 

-0.04 

1.91 ± 0.55 




236.5+02.0 

PHR J0743-1951 

402.0 

355.0 

0.60 ± 0.07 

2 

-5.25 ± 0.11 

-0.02 

1.04 ± 0.30 


1.32 ± 0.38 


236.7+03.5 

K 1-12 

44.1 

36.4 

0.34 ± 0.06 

1 

-4.25 ± 0.11 

-0.29 

5.23 ± 1.51 




237.0+00.7 

PHR J0740-2055 

240.0 

240.0 

0.20 ± 0.07 

1 

-5.74 ± 0.14 

0.12 

2.24 ± 0.66 




237.3-08.4 

BMP J0705-2528 

124.0 

45.0 

0.21 ± 0.04 

3 

-5.31 ± 0.06 

-0.00 

5.48 ± 1.55 




237.4-09.6 

BMP J0700-2607 

204.0 

200.0 

0.30 ± 0.07 

3 

-6.07 ± 0.08 

0.21 

3.30 ± 0.94 

2.52 ± 0.47 



238.0+34.8 

Abell 33 

272.0 

268.0 

0.03 ± 0.01 

2 

-5.23 ± 0.04 

-0.03 

1.44 ± 0.41 

1.12 ± 0.20 


c 

238.5+01.7 

PHR J0747-2146 

143.0 

140.0 

0.21 ± 0.05 

1 

-5.62 ± 0.14 

0.08 

3.52 ± 0.99 




238.9+07.3 

Sa 2-21 

40.3 

34.4 

0.07 ± 0.11 

1 

-3.83 ± 0.13 

-0.41 

4.31 ± 1.26 




239.6+13.9 

NGC 2610 

49.7 

47.6 

0.05 ± 0.02 

3 

-3.45 ± 0.06 

-0.51 

2.59 ± 0.73 

2.10 ± 0.39 


c 

239.6-12.0 

ESO 427-19 

24.5 

24.5 

0.14 ± 0.10 

3 

-3.97 ± 0.10 

-0.37 

7.16 ± 2.06 

5.72 ± 1.10 



240.3-07.6 

M 3-2 

12.3 

9.1 

0.27 ± 0.09 

1, 3 

-3.13 ± 0.12 

-0.60 

9.72 ± 2.83 


10.88 ± 3.17 


241.0+02.3 

M 3-4 

33.0 

30.0 

0.17 ± 0.07 

1 

-3.55 ± 0.09 

-0.49 

4.27 ± 1.22 




242.3-02.4 

FP J0739-2709 

365.0 

350.0 

0.24 ± 0.07 

2 

-5.46 ± 0.10 

0.04 

1.26 ± 0.36 


1.63 ± 0.47 


242.5-05.9 

PHR J0726-2858 

32.0 

32.0 

0.26 ± 0.07 

1 

-4.78 ± 0.08 

-0.15 

9.14 ± 2.60 




242.6-11.6 

M 3-1 

12.6 

10.8 

0.14 ± 0.06 

1, 3 

-2.06 ± 0.08 

-0.90 

4.47 ± 1.27 




243.3-01.0 

NGC 2452 

18.3 

12.4 

0.43 ± 0.05 

1 

-1.99 ± 0.07 

-0.92 

3.32 ± 0.94 




243.8-37.1 

PRTM 1 

21.3 

20.5 

0.02 ± 0.01 

1, 3 

-3.91 ± 0.08 

-0.39 

8.05 ± 2.29 

6.44 ± 1.20 



244.5+12.5 

Abell 29 

455.0 

385.0 

0.11 ± 0.04 

3 

-5.44 ± 0.07 

0.03 

1.06 ± 0.30 


1.37 ± 0.39 


245.0+02.2 

BMP J0803-2706 

230.0 

190.0 

0.32 ± 0.07 

1 

-5.56 ± 0.13 

0.07 

2.30 ± 0.67 




245.1-05.5 

BMP J0733-3108 

697.0 

492.0 

0.32 ± 0.07 

3 

-5.90 ± 0.11 

0.16 

1.02 ± 0.30 


1.34 ± 0.39 


245.4+01.6 

M 3-5 

8.3 

7.3 

0.50 ± 0.13 

1, 3 

-1.99 ± 0.14 

-0.92 

6.41 ± 1.90 




247.5-04.7 

HFG 2 

180.5 

153.0 

0.10 ± 0.03 

2 

-5.14 ± 0.08 

-0.05 

2.21 ± 0.63 

1.72 ± 0.32 


c 

247.8+04.9 

FP J0821-2755 

305.0 

240.0 

0.21 ± 0.04 

1, 3 

-6.17 ± 0.12 

0.23 

2.61 ± 0.73 


3.50 ± 0.98 


248.5+10.5 

PHR J0843-2514 

83.5 

79.0 

0.11 ± 0.04 

3 

-5.48 ± 0.06 

0.04 

5.61 ± 1.58 




248.7+29.5 

Abell 34 

290.0 

284.0 

0.03 ± 0.02 

2 

-5.47 ± 0.09 

0.04 

1.58 ± 0.45 

1.22 ± 0.23 


c 

248.8-08.5 

M 4-2 

8.2 

7.1 

0.32 ± 0.10 

1, 3 

-2.07 ± 0.12 

-0.89 

6.89 ± 2.01 

5.72 ± 1.13 



249.3-05.4 

Abell 23 

69.0 

63.0 

0.65 ± 0.14 

1 

-4.12 ± 0.17 

-0.33 

2.92 ± 0.88 




249.8+07.1 

PHR J0834-2819 

161.5 

142.0 

0.12 ± 0.04 

3 

-5.60 ± 0.14 

0.08 

3.26 ± 0.97 




249.8-02.7 

PHR J0755-3346 

100.0 

90.0 

0.50 ± 0.10 

1 , 2 

-4.96 ± 0.17 

-0.10 

3.47 ± 0.97 




250.3+00.1 

Abell 26 

37.5 

36.7 

1.05 ± 0.14 

1 

-3.61 ± 0.17 

-0.47 

3.76 ± 1.13 




250.4-01.3 

NeVe 3-3 

60.0 

50.0 

0.60 ± 0.22 

1 

-4.22 ± 0.23 

-0.30 

3.75 ± 1.20 


4.48 ± 1.44 


250.6+09.3 

BMP J0844-2737 

120.0 

118.0 

0.11 ± 0.02 

3 

-5.52 ± 0.04 

0.05 

3.93 ± 1.11 

3.04 ± 0.56 



251.1-01.5 

K 1-21 

28.0 

28.0 

0.88 ± 0.09 

1, 3 

-3.34 ± 0.13 

-0.55 

4.20 ± 1.23 




252.6+04.4 

K 1-1 

51.3 

47.5 

0.22 ± 0.04 

1, 3 

-4.44 ± 0.08 

-0.24 

4.78 ± 1.36 




253.5+10.7 

K 1-2 

110.0 

50.0 

0.15 ± 0.03 

3 

-4.64 ± 0.08 

-0.19 

3.61 ± 1.03 

2.84 ± 0.53 



253.9+05.7 

M 3-6 

11.0 

8.2 

0.17 ± 0.10 

1 

-1.41 ± 0.11 

-1.08 

3.63 ± 1.05 

3.05 ± 0.60 



254.7-18.2 

Fr 2-24 

825.0 

670.0 

0.08 ± 0.04 

3 

-5.63 ± 0.21 

0.09 

0.68 ± 0.21 




255.3-59.6 

Lo 1 

451.0 

385.0 

0.00 ± 0.01 

2 

-5.65 ± 0.07 

0.09 

1.22 ± 0.35 

0.94 ± 0.17 


c 

255.7+03.3 

Wray 16-22 

20.0 

20.0 

0.19 ± 0.11 

1 

-3.65 ± 0.14 

-0.46 

7.15 ± 2.10 




255.8+10.9 

FP J0905-3033 

882.0 

660.0 

0.06 ± 0.03 

2 

-5.54 ± 0.07 

0.06 

0.62 ± 0.18 




257.5+00.6 

RCW21 

114.0 

80.0 

0.48 ± 0.21 

1 

-4.27 ± 0.22 

-0.29 

2.22 ± 0.70 


2.66 ± 0.84 


257.8-06.9 

PHR J0758-4243 

25.0 

25.0 

0.61 ± 0.09 

3 

-4.96 ± 0.10 

-0.10 

13.11 ± 3.76 




258.0-15.7 

Lo 3 

108.0 

80.0 

0.15 ± 0.03 

2 

-4.28 ± 0.08 

-0.29 

2.30 ± 0.66 

1.83 ± 0.34 



258.1-00.3 

Hen 2-9 

5.9 

4.7 

1.47 ± 0.15 

1 

-0.34 ± 0.16 

-1.37 

3.32 ± 0.99 




258.5-01.3 

RCW 24 

720.0 

365.0 

0.38 ± 0.06 

2 

-5.21 ± 0.08 

-0.03 

0.75 ± 0.21 


0.95 ± 0.27 


259.1+00.9 

Hen 2-11 

121.7 

64.0 

1.58 ± 0.11 

1 , 2 

-2.54 ± 0.13 

-0.76 

0.80 ± 0.24 

0.66 ± 0.13 


c 

260.1+00.2 

Vo 3 

14.0 

13.0 

2.03 ± 0.21 

1 

-1.86 ± 0.21 

-0.95 

3.41 ± 1.07 

2.84 ± 0.65 



261.0+32.0 

NGC 3242 

45.0 

39.0 

0.05 ± 0.02 

2, 3 

-1.76 ± 0.06 

-0.98 

1.03 ± 0.29 

0.86 ± 0.16 


c 

261.6+03.0 

Hen 2-15 

32.0 

20.0 

1.08 ± 0.16 

1 

-2.21 ± 0.17 

-0.86 

2.27 ± 0.69 


2.41 ± 0.73 


261.9+08.5 

NGC 2818 

56.2 

46.0 

0.17 ± 0.08 

1 

-3.24 ± 0.10 

-0.57 

2.16 ± 0.62 


2.44 ± 0.70 

c 

262.6-04.6 

Wray 17-18 

17.2 

16.8 

0.75 ± 0.21 

1 

-2.98 ± 0.22 

-0.64 

5.50 ± 1.76 

4.49 ± 1.06 



263.0-05.5 

PB 2 

3.0 

3.0 

0.65 ± 0.11 

1, 3 

-1.16 ± 0.14 

-1.15 

9.83 ± 2.89 




264.1-08.1 

Hen 2-7 

22.0 

15.0 

0.34 ± 0.08 

1 

-2.27 ± 0.10 

-0.84 

3.29 ± 0.95 




264.4-12.7 

Hen 2-5 

3.8 

3.6 

0.24 ± 0.09 

1 

-0.91 ± 0.11 

-1.21 

6.81 ± 1.96 




264.6+03.8 

BMP J0907-4146 

280.0 

280.0 

0.67 ± 0.10 

3 

-5.20 ± 0.11 

-0.03 

1.37 ± 0.40 




265.1-04.2 

LoTr 3 

28.0 

28.0 

0.48 ± 0.15 

1 

-3.44 ± 0.18 

-0.52 

4.48 ± 1.37 




265.7+04.1 

NGC 2792 

17.9 

16.4 

0.41 ± 0.13 

1 , 2 

-1.99 ± 0.14 

-0.92 

2.92 ± 0.86 

2.43 ± 0.50 


p 

268.4+02.4 

PB 5 

1.7 

1.6 

1.45 ± 0.07 

1, 3 

0.34 ± 0.09 

-1.56 

6.91 ± 1.98 




268.9-00.4 

Bran 229 

147.0 

124.0 

0.59 ± 0.10 

1 , 2 

-4.65 ± 0.14 

-0.18 

2.00 ± 0.59 



p 

269.7-03.6 

PB 3 

8.0 

7.0 

0.88 ± 0.20 

1 

-1.52 ± 0.21 

-1.05 

4.93 ± 1.56 




270.1+24.8 

K 1-28 

54.0 

47.0 

0.05 ± 0.03 

3 

-4.87 ± 0.11 

-0.12 

6.16 ± 1.79 

4.83 ± 0.94 



270.1-02.9 

Wray 17-23 

10.0 

8.0 

0.83 ± 0.08 


-2.46 ± 0.16 

-0.79 

7.51 ± 2.24 




272.1+12.3 

NGC 3132 

86.0 

60.0 

0.07 ± 0.03 

2 

-2.75 ± 0.06 

-0.71 

1.12 ± 0.32 


1.23 ± 0.35 

c 

272.4-05.9 

MeWe 1-1 

148.0 

133.0 

0.14 ± 0.07 

1 

-4.84 ± 0.09 

-0.13 

2.17 ± 0.62 




273.2-03.7 

Hen 2-18 

16.4 

13.7 

0.74 ± 0.14 

1, 3 

-2.53 ± 0.15 

-0.77 

4.68 ± 1.40 




274.3+09.1 

Lo 4 

41.6 

38.9 

0.14 ± 0.07 

1, 3 

-4.37 ± 0.14 

-0.26 

5.61 ± 1.65 

4.45 ± 0.90 


p 

274.6+02.1 

Hen 2-35 

4.0 

3.6 

0.61 ± 0.19 

1 

-1.18 ± 0.20 

-1.14 

7.87 ± 2.44 

6.65 ± 1.49 



274.6+03.5 

Hen 2-37 

26.1 

22.1 

0.54 ± 0.17 

1, 3 

-3.03 ± 0.18 

-0.63 

4.01 ± 1.22 




274.8-05.7 

PHR J0905-5548 

50.0 

43.0 

0.24 ± 0.09 

1 

-4.96 ± 0.10 

-0.10 

7.08 ± 2.03 
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PNG 

Name 

a 

<") 

b 

(") 

E{B - V) 
(mag) 

method 

log SoCHo:) 
(cgssr -1 ) 

log r 
(pc) 

T^mean 

(kpc) 

^thin 

(kpc) 

^thick 

(kpc) 

Notes 

275.0-04.1 

PB 4 

12.2 

10.2 

0.68 ± 0.25 

1 

-1.65 ± 0.25 

-1.01 

3.60 ± 1.19 




275.2-02.9 

Hen 2-28 

10.8 

10.0 

0.76 ± 0.12 

1 

-2.27 ± 0.14 

-0.84 

5.72 ± 1.68 




275.3-04.7 

Hen 2-21 

3.0 

2.6 

0.37 ± 0.14 

1 

-1.22 ± 0.16 

-1.13 

10.94 ± 3.28 

9.25 ± 1.93 



275.5-01.3 

Pe 2-4 

7.0 

7.0 

1.57 ± 0.30 

1 

-1.10 ± 0.31 

-1.16 

4.05 ± 1.43 




275.8-02.9 

Hen 2-29 

16.0 

11.8 

0.69 ± 0.11 

1 

-2.26 ± 0.12 

-0.84 

4.32 ± 1.26 




275.9-01.0 

NeVe 3-1 

40.0 

40.0 

0.76 ± 0.14 

1 

-4.04 ± 0.18 

-0.35 

4.59 ± 1.40 




276.2+00.4 

PHR J0942-5220 

165.0 

150.0 

0.75 ± 0.14 

2 

-4.50 ± 0.17 

-0.23 

1.56 ± 0.47 




276.2-06.6 

PHR J0907-5722 

241.0 

234.0 

0.32 ± 0.07 

3 

-5.29 ± 0.08 

-0.01 

1.70 ± 0.48 


2.17 ± 0.62 


277.1-03.8 

NGC 2899 

68.5 

59.8 

0.48 ± 0.06 

1 , 2 

-2.96 ± 0.08 

-0.65 

1.44 ± 0.41 


1.60 ± 0.45 


277.7-03.5 

Wray 17-31 

149.0 

144.0 

0.24 ± 0.04 

2 

-4.56 ± 0.07 

-0.21 

1.74 ± 0.49 


2.12 ± 0.60 


278.1-05.9 

NGC 2867 

14.4 

13.9 

0.32 ± 0.04 

1 

-1.27 ± 0.07 

-1.12 

2.23 ± 0.63 



C 

278.6-06.7 

My 47 

2.5 

2.5 

0.25 ± 0.20 

3 

-0.70 ± 0.21 

-1.27 

8.83 ± 2.78 




278.8+04.9 

PB 6 

12.0 

11.0 

0.29 ± 0.15 

1 

-2.34 ± 0.16 

-0.82 

5.42 ± 1.63 


5.79 ± 1.74 


279.6-03.1 

Hen 2-36 

24.8 

15.3 

0.63 ± 0.07 

1 , 2 

-2.08 ± 0.09 

-0.89 

2.71 ± 0.77 

2.25 ± 0.43 



280.0+02.9 

Sa 2-56 

10.0 

10.0 

0.68 ± 0.06 

1 

-2.44 ± 0.10 

-0.79 

6.65 ± 1.92 

5.48 ± 1.05 



280.1-05.1 

BMP J0936-5905 

138.0 

131.0 

0.59 ± 0.07 

3 

-5.25 ± 0.08 

-0.02 

2.93 ± 0.83 




280.5+01.8 

KLSS 1-12 

41.0 

36.0 

0.76 ± 0.28 

1 

-3.69 ± 0.28 

-0.45 

3.81 ± 1.31 




281.0-05.6 

IC 2501 

8.0 

8.0 

0.34 ± 0.09 

1 

-0.77 ± 0.10 

-1.25 

2.88 ± 0.83 




283.3+03.9 

Hen 2-50 

13.5 

11.8 

0.41 ± 0.13 

1 

-2.42 ± 0.14 

-0.80 

5.20 ± 1.54 




283.4-01.3 

MeWe 1-2 

263.0 

253.0 

0.30 ± 0.05 

2 

-5.14 ± 0.13 

-0.05 

1.43 ± 0.42 




283.6+25.3 

K 1-22 

200.0 

186.0 

0.06 ± 0.03 

2 

-4.59 ± 0.07 

-0.20 

1.34 ± 0.38 



C 

283.8+02.2 

My 60 

10.1 

10.1 

0.65 ± 0.10 

1 

-1.65 ± 0.12 

-1.01 

3.98 ± 1.16 

3.33 ± 0.66 



283.8-04.2 

Hen 2-39 

12.4 

12.2 

0.37 ± 0.22 

1 

-2.67 ± 0.23 

-0.73 

6.23 ± 2.01 



c 

283.9+09.7 

DS 1 

354.0 

315.0 

0.15 ± 0.03 

2 

-4.66 ± 0.06 

-0.18 

0.81 ± 0.23 

0.64 ± 0.12 


c 

283.9-01.8 

Hf 4 

29.1 

21.0 

1.58 ± 0.22 

1 

-2.44 ± 0.24 

-0.79 

2.68 ± 0.87 


2.88 ± 0.94 


284.5+03.8 

PHR J1040-5417 

182.0 

166.0 

0.15 ± 0.07 

1 

-5.16 ± 0.12 

-0.04 

2.14 ± 0.62 




285.4+01.2 

Pe 1-2 

4.0 

3.1 

1.45 ± 0.52 

1 

-0.47 ± 0.52 

-1.34 

5.40 ± 2.61 

4.63 ± 2.01 



285.4+01.5 

Pe 1-1 

3.0 

3.0 

1.23 ± 0.25 

1 

-0.21 ± 0.27 

-1.41 

5.39 ± 1.82 




285.4+02.2 

Pe 2-7 

5.6 

4.4 

0.89 ± 0.16 

1 

-1.55 ± 0.19 

-1.04 

7.61 ± 2.36 

6.38 ± 1.43 



285.4-05.3 

IC 2553 

11.5 

7.4 

0.24 ± 0.05 

1 

-1.22 ± 0.08 

-1.13 

3.31 ± 0.94 




285.6-02.7 

My 59 

4.9 

4.4 

0.60 ± 0.32 

1 

-0.34 ± 0.32 

-1.37 

3.78 ± 1.37 



p 

285.7-14.9 

IC 2448 

22.0 

22.0 

0.07 ± 0.03 

1 , 2 

-2.25 ± 0.07 

-0.84 

2.68 ± 0.76 

2.22 ± 0.41 


c 

286.0-06.5 

Hen 2-41 

4.0 

3.5 

0.28 ± 0.14 

1, 3 

-1.35 ± 0.15 

-1.09 

8.88 ± 2.64 




286.2-06.9 

Wray 17-40 

74.0 

72.0 

0.19 ± 0.07 

3 

-4.09 ± 0.09 

-0.34 

2.59 ± 0.74 




286.3+02.8 

Hen 2-55 

18.0 

18.0 

0.43 ± 0.27 

1 

-2.94 ± 0.28 

-0.66 

5.06 ± 1.73 

4.13 ± 1.10 



286.3-04.8 

NGC 3211 

16.1 

15.9 

0.21 ± 0.09 

1 

-1.99 ± 0.11 

-0.92 

3.12 ± 0.90 

2.59 ± 0.50 



286.5+11.6 

Lo 5 

152.0 

150.0 

0.04 ± 0.03 

2 

-4.61 ± 0.07 

-0.19 

1.74 ± 0.50 




286.8-29.5 

K 1-27 

61.0 

47.0 

0.06 ± 0.03 

2 

-4.75 ± 0.13 

-0.16 

5.36 ± 1.57 

4.22 ± 0.84 


p 

287.9-04.4 

PHR J1032-6310 

180.0 

175.0 

0.21 ± 0.07 

1 

-5.06 ± 0.11 

-0.07 

1.97 ± 0.57 




288.4+00.3 

Hf 38 

35.0 

27.0 

0.85 ± 0.24 

1 

-2.51 ± 0.25 

-0.77 

2.25 ± 0.74 


2.43 ± 0.80 


288.4-02.4 

Pe 1-3 

10.9 

8.8 

0.41 ± 0.22 

1 

-2.53 ± 0.25 

-0.77 

7.18 ± 2.36 




288.7+08.1 

ESO 216-2 

36.0 

28.0 

0.21 ± 0.04 

3 

-4.39 ± 0.13 

-0.26 

7.20 ± 2.12 

5.70 ± 1.15 



288.8-05.2 

Hen 2-51 

9.0 

9.0 

0.76 ± 0.10 

1, 3 

-1.99 ± 0.12 

-0.92 

5.53 ± 1.61 




289.0+03.3 

PHR J1107-5642 

188.0 

170.0 

0.43 ± 0.07 

3 

-4.86 ± 0.18 

-0.13 

1.72 ± 0.52 




289.8+07.7 

Hen 2-63 

3.0 

3.0 

0.23 ± 0.26 

1 

-1.76 ± 0.27 

-0.98 

14.38 ± 4.83 

12.02 ± 3.11 



290.1-00.4 

Hf 48 

22.0 

19.0 

1.19 ± 0.26 

1 

-2.65 ± 0.29 

-0.74 

3.70 ± 1.28 


4.03 ± 1.39 


290.5+07.9 

Fgl 

55.0 

40.0 

0.21 ± 0.02 

1, 3 

-2.89 ± 0.06 

-0.67 

1.88 ± 0.53 

1.54 ± 0.28 



291.3+08.4 

PHR J1134-5243 

42.0 

36.0 

0.25 ± 0.04 

3 

-4.53 ± 0.13 

-0.22 

6.43 ± 1.88 

5.08 ± 1.01 



291.4+08.5 

PHR J1136-5235 

268.0 

205.0 

0.21 ± 0.07 

3 

-5.27 ± 0.11 

-0.01 

1.71 ± 0.49 




291.4+19.2 

LoTr 4 

30.4 

27.2 

0.17 ± 0.15 

2 

-4.14 ± 0.18 

-0.32 

6.79 ± 2.08 

5.41 ± 1.18 


c 

291.6-04.8 

IC 2621 

4.0 

3.6 

0.61 ± 0.13 

1, 3 

-0.38 ± 0.14 

-1.36 

4.73 ± 1.40 




291.7+03.7 

Hen 2-64 

9.1 

8.3 

0.36 ± 0.14 

1 

-2.44 ± 0.16 

-0.79 

7.62 ± 2.29 




292.4+04.1 

PB 8 

6.6 

6.5 

0.28 ± 0.06 

1 

-1.44 ± 0.08 

-1.07 

5.36 ± 1.53 

4.51 ± 0.85 


p 

292.5+03.9 

PHR J1133-5721 

208.0 

198.0 

0.37 ± 0.07 

3 

-5.52 ± 0.08 

0.06 

2.31 ± 0.66 




292.6+01.2 

NGC 3699 

47.0 

37.0 

0.31 ± 0.10 

1 

-2.94 ± 0.12 

-0.66 

2.19 ± 0.64 


2.42 ± 0.70 


292.7+01.9 

Wray 16-93 

11.0 

8.0 

0.82 ± 0.14 

1 

-2.64 ± 0.22 

-0.74 

8.04 ± 2.56 

6.60 ± 1.55 



292.8+01.1 

Hen 2-67 

5.2 

2.8 

0.96 ± 0.18 

1 

-0.54 ± 0.19 

-1.32 

5.20 ± 1.60 




293.6+01.2 

Hen 2-70 

34.6 

13.6 

0.83 ± 0.08 

1 

-2.52 ± 0.10 

-0.77 

3.22 ± 0.93 


3.48 ± 1.00 

p 

293.6+10.9 

BlDz 1 

94.0 

94.0 

0.15 ± 0.07 

1, 3 

-4.10 ± 0.09 

-0.34 

2.03 ± 0.58 




294.1 + 14.4 

Lo 6 

77.0 

74.4 

0.10 ± 0.05 

1, 3 

-4.65 ± 0.08 

-0.18 

3.56 ± 1.01 




294.1+43.6 

NGC 4361 

119.0 

115.0 

0.02 ± 0.02 

2 

-3.47 ± 0.06 

-0.51 

1.09 ± 0.31 

0.88 ± 0.16 


c 

294.6+04.7 

NGC 3918 

18.7 

17.1 

0.21 ± 0.07 

1 

-1.07 ± 0.09 

-1.17 

1.55 ± 0.44 



c 

294.9-00.6 

Hf 69 

65.0 

62.0 

0.80 ± 0.14 

1 

-3.23 ± 0.15 

-0.58 

1.73 ± 0.52 


1.95 ± 0.58 


294.9-04.3 

Hen 2-68 

2.5 

2.5 

0.59 ± 0.04 

1 

-0.57 ± 0.07 

-1.31 

8.09 ± 2.30 




295.3-09.3 

Hen 2-62 

3.0 

3.0 

0.21 ± 0.07 

1, 3 

-1.33 ± 0.09 

-1.10 

10.93 ± 3.13 




296.0-06.2 

MPA J1137-6806 

182.0 

150.0 

0.34 ± 0.07 

3 

-5.47 ± 0.08 

0.04 

2.74 ± 0.78 




296.3+03.1 

KFR 1 

98.0 

83.0 

0.34 ± 0.06 

1 

-4.54 ± 0.17 

-0.21 

2.80 ± 0.78 


3.41 ± 0.96 


296.3-03.0 

Hen 2-73 

3.3 

2.5 

0.89 ± 0.20 

1 

-0.38 ± 0.20 

-1.36 

6.27 ± 1.96 




296.4-06.9 

Hen 2-71 

5.0 

4.5 

0.35 ± 0.15 

3 

-1.28 ± 0.16 

-1.11 

6.71 ± 2.01 




296.5+02.7 

NeVe 3-7 

23.0 

22.0 

1.07 ± 0.23 

1 

-3.41 ± 0.28 

-0.53 

5.45 ± 1.85 




296.6-20.0 

NGC 3195 

39.5 

33.8 

0.11 ± 0.04 

1 

-2.70 ± 0.07 

-0.72 

2.15 ± 0.61 




297.0+06.5 

BMP J1209-5553 

21.0 

11.0 

0.39 ± 0.07 

3 

-4.25 ± 0.08 

-0.30 

13.76 ± 3.92 

10.93 ± 2.05 



297.0-04.9 

PHR J1150-6704 

59.0 

35.0 

0.48 ± 0.07 

1, 3 

-4.31 ± 0.13 

-0.28 

4.77 ± 1.40 




297.4+03.7 

Hen 2-78 

3.5 

3.5 

0.69 ± 0.22 

3 

-1.95 ± 0.26 

-0.93 

13.94 ± 4.66 




297.5+01.0 

PHR J1206-6122 

12.0 

11.0 

0.80 ± 0.15 

1 

-3.60 ± 0.16 

-0.47 

12.04 ± 3.60 




298.2-01.7 

Hen 2-76 

20.5 

16.0 

1.03 ± 0.14 

1 

-2.59 ± 0.15 

-0.75 

4.02 ± 1.19 


4.36 ± 1.30 


298.3-04.8 

NGC 4071 

72.4 

52.7 

0.43 ± 0.07 

3 

-3.38 ± 0.09 

-0.54 

1.95 ± 0.56 




298.5+02.3 

KFR 2 

40.0 

30.0 

1.27 ± 0.11 

1 

-3.66 ± 0.12 

-0.46 

4.16 ± 1.21 


4.81 ± 1.40 


298.7-07.5 

PHR J1202-7000 

317.0 

220.0 

0.25 ± 0.05 

3 

-5.66 ± 0.09 

0.09 

1.94 ± 0.56 


2.53 ± 0.73 


299.0+18.4 

K 1-23 

64.3 

56.4 

0.07 ± 0.02 

3 

-3.98 ± 0.08 

-0.37 

2.93 ± 0.83 




299.2+01.0 

PHR J1220-6134 

10.0 

9.0 

1.81 ± 0.19 

1 

-2.84 ± 0.20 

-0.68 

9.01 ± 2.80 
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PNG 

Name 

a 

<") 

b 

(") 

E{B - V) 
(mag) 

method 

log SoCHo:) 
(cgssr -1 ) 

log r 
(pc) 

■Dmean 

(kpc) 

^thin 

(kpc) 

^thick 

(kpc) 

Notes 

299.4-04.1 

HaTr 1 

70.0 

67.0 

0.50 ± 0.14 

3 

-3.99 ± 0.15 

-0.37 

2.59 ± 0.77 




299.5+02.4 

Hen 2-82 

31.8 

25.4 

0.73 ± 0.34 

1 

-3.05 ± 0.35 

-0.62 

3.44 ± 1.29 




299.8-01.3 

Hen 2-81 

7.3 

6.5 

1.63 ± 0.16 

1 

-1.72 ± 0.19 

-0.99 

6.11 ± 1.88 




300.2+00.6 

Hen 2-83 

4.7 

4.5 

1.52 ± 0.28 

1 

-0.86 ± 0.29 

-1.23 

5.31 ± 1.84 




300.4-00.9 

Hen 2-84 

35.8 

23.7 

0.88 ± 0.24 

1 

-3.09 ± 0.25 

-0.61 

3.44 ± 1.14 


3.84 ± 1.27 


300.5-01.1 

Hen 2-85 

9.2 

7.9 

1.31 ± 0.11 

1 

-1.33 ± 0.13 

-1.10 

3.86 ± 1.13 




300.7-02.0 

Hen 2-86 

3.2 

3.2 

1.38 ± 0.25 

1 

-0.07 ± 0.25 

-1.45 

4.62 ± 1.53 




302.1+00.3 

RCW 69 

248.0 

218.0 

0.34 ± 0.13 

2 

-4.62 ± 0.14 

-0.19 

1.14 ± 0.34 


1.40 ± 0.41 


302.2+02.5 

Wray 16-120 

15.5 

12.5 

1.03 ± 0.26 

1, 3 

-2.56 ± 0.30 

-0.76 

5.14 ± 1.80 

4.23 ± 1.16 



302.6-00.9 

Wray 16-121 

65.0 

42.0 

1.27 ± 0.21 

1 

-2.89 ± 0.21 

-0.67 

1.69 ± 0.53 


1.87 ± 0.59 


304.2+05.9 

Wray 16-122 

36.0 

36.0 

0.40 ± 0.36 

1, 3 

-3.79 ± 0.37 

-0.42 

4.35 ± 1.68 

3.49 ± 1.12 



304.5-04.8 

IC 4191 

5.3 

4.5 

0.48 ± 0.02 

1, 3 

-0.48 ± 0.05 

-1.33 

3.93 ± 1.11 




304.8+05.1 

Hen 2-88 

1.7 

1.7 

0.38 ± 0.21 

3 

-1.15 ± 0.21 

-1.15 

17.26 ± 5.43 

14.60 ± 3.36 



305.3-03.1 

PHRJ1315-6555 

11.2 

10.5 

0.83 ± 0.08 

1 

-2.97 ± 0.09 

-0.65 

8.57 ± 2.45 


9.51 ± 2.71 

C 

305.6-00.9 

MPA J1315-6338 

6.0 

6.0 

2.29 ± 0.28 

1 

-2.06 ± 0.28 

-0.90 

8.68 ± 2.95 




305.6-13.1 

ESO 40-11 

70.0 

60.0 

0.18 ± 0.09 

3 

-4.48 ± 0.11 

-0.23 

3.74 ± 1.08 

2.96 ± 0.58 



306.4-00.6 

Th 2-A 

27.3 

24.8 

0.74 ± 0.14 

1 , 2 

-2.50 ± 0.16 

-0.78 

2.65 ± 0.79 




306.7+06.6 

PHRJ 1318-5601 

155.0 

141.0 

0.70 ± 0.10 

3 

-5.24 ± 0.18 

-0.02 

2.66 ± 0.81 




307.2-03.4 

NGC5189 

163.0 

108.0 

0.36 ± 0.08 

1 , 2 

-3.14 ± 0.10 

-0.60 

0.78 ± 0.22 


0.87 ± 0.25 

C 

307.2-09.0 

Hen 2-97 

2.3 

2.3 

0.34 ± 0.17 

1, 3 

-0.42 ± 0.18 

-1.35 

8.01 ± 2.44 




307.3+02.0 

PHRJ 1327-6032 

210.0 

180.0 

0.40 ± 0.10 

1 

-4.94 ± 0.13 

-0.10 

1.67 ± 0.49 


2.08 ± 0.61 

c 

307.5-04.9 

MyCn 18 

17.3 

9.8 

0.48 ± 0.05 

1, 3 

-1.47 ± 0.08 

-1.06 

2.75 ± 0.78 




308.2+07.7 

MeWe 1-3 

19.0 

19.0 

0.37 ± 0.07 

1, 3 

-3.68 ± 0.14 

-0.45 

7.69 ± 2.28 

6.18 ± 1.26 



308.6-12.2 

Hen 2-105 

41.5 

40.7 

0.12 ± 0.10 

1, 3 

-3.37 ± 0.12 

-0.54 

2.92 ± 0.85 

2.36 ± 0.46 



309.0+00.8 

Hen 2-96 

2.8 

2.8 

1.32 ± 0.09 

1 

-0.21 ± 0.11 

-1.41 

5.75 ± 1.66 




309.0-04.2 

Hen 2-99 

27.9 

23.4 

0.45 ± 0.07 

3 

-2.72 ± 0.09 

-0.72 

3.11 ± 0.89 




309.1-04.3 

NGC 5315 

10.7 

9.2 

0.45 ± 0.10 

1 

-0.56 ± 0.12 

-1.31 

2.03 ± 0.59 



c? 

309.6-04.8 

MPA J1400-6647 

98.0 

84.0 

0.56 ± 0.08 

3 

-5.33 ± 0.09 

0.00 

4.58 ± 1.31 




310.3+24.7 

Lo 8 

132.0 

110.0 

0.03 ± 0.02 

2 

-5.21 ± 0.11 

-0.03 

3.19 ± 0.92 

2.49 ± 0.48 


c 

310.7-02.9 

Hen 2-103 

22.1 

20.9 

0.66 ± 0.20 

1 

-2.59 ± 0.21 

-0.75 

3.39 ± 1.07 




311.0+02.4 

SuWt 2 

86.5 

43.4 

0.40 ± 0.04 

2 

-4.14 ± 0.13 

-0.33 

3.18 ± 0.93 


3.78 ± 1.11 

c 

311.4+02.8 

Hen 2-102 

11.7 

11.3 

0.76 ± 0.10 

1 

-1.97 ± 0.12 

-0.92 

4.28 ± 1.25 

3.56 ± 0.70 



311.7+07.3 

PHRJ 1351-5429 

36.0 

35.0 

0.41 ± 0.07 

3 

-4.63 ± 0.08 

-0.19 

7.49 ± 2.13 

5.91 ± 1.11 



312.1+00.3 

PHR J1408-6106 

307.0 

264.0 

0.46 ± 0.07 

2 

-5.06 ± 0.11 

-0.07 

1.23 ± 0.35 




312.3+10.5 

NGC 5307 

18.8 

12.9 

0.28 ± 0.05 

1 , 2 

-1.97 ± 0.08 

-0.92 

3.16 ± 0.90 

2.63 ± 0.49 



312.6-01.8 

Hen 2-107 

10.7 

8.3 

1.02 ± 0.18 

1 

-1.47 ± 0.18 

-1.06 

3.80 ± 1.17 



p 

313.4+06.2 

MPA J1405-5507 

8.0 

8.0 

0.34 ± 0.06 

3 

-3.53 ± 0.07 

-0.49 

16.59 ± 4.70 

13.38 ± 2.48 



313.8+10.3 

Fr 2-8 

115.0 

110.0 

0.32 ± 0.07 

3 

-4.46 ± 0.09 

-0.24 

2.12 ± 0.61 

1.68 ± 0.32 



313.8-05.7 

BMP J1442-6615 

117.0 

88.0 

0.39 ± 0.07 

3 

-5.60 ± 0.12 

0.08 

4.85 ± 1.36 




313.8-12.6 

LoTr 11 

117.0 

109.0 

0.11 ± 0.03 

3 

-5.11 ± 0.09 

-0.06 

3.20 ± 0.92 




314.0+10.6 

MeWe 2-4 

422.0 

366.0 

0.14 ± 0.04 

2 

-5.80 ± 0.09 

0.13 

1.43 ± 0.41 




314.5-01.0 

PHR J1432-6138 

265.0 

232.0 

0.26 ± 0.06 

2 

-4.99 ± 0.09 

-0.09 

1.35 ± 0.39 




315.0-00.3 

Hen 2-111 

29.4 

14.5 

1.05 ± 0.26 

1 

-1.76 ± 0.27 

-0.98 

2.09 ± 0.70 


2.16 ± 0.73 

c 

315.1-13.0 

Hen 2-131 

10.0 

9.6 

0.16 ± 0.10 

1, 3 

-0.69 ± 0.11 

-1.27 

2.24 ± 0.65 



c 

315.4+05.2 

Hen 2-109 

11.0 

7.5 

0.60 ± 0.20 

1 

-2.50 ± 0.22 

-0.78 

7.60 ± 2.42 




315.4-08.4 

PHRJ 1510-6754 

215.0 

210.0 

0.14 ± 0.06 

2, 3 

-5.48 ± 0.09 

0.05 

2.16 ± 0.62 

1.67 ± 0.32 



315.7+05.5 

LoTr 8 

28.4 

25.1 

0.62 ± 0.17 

1, 3 

-3.87 ± 0.22 

-0.40 

6.17 ± 1.97 

4.94 ± 1.17 



315.7-01.1 

MPA J1441-6114 

7.0 

6.0 

2.10 ± 0.24 

1 

-1.81 ± 0.24 

-0.97 

6.85 ± 2.24 




315.8-05.5 

PHRJ 1459-6511 

37.0 

33.0 

0.52 ± 0.08 

3 

-4.74 ± 0.09 

-0.16 

8.19 ± 2.34 




315.9+00.3 

PHRJ 1437-5949 

103.0 

63.0 

1.81 ± 0.23 

1 

-4.02 ± 0.27 

-0.36 

2.24 ± 0.76 


2.65 ± 0.90 


315.9+08.2 

MeWe 1-4 

133.0 

113.0 

0.41 ± 0.07 

3 

-4.63 ± 0.13 

-0.19 

2.17 ± 0.63 




316.1+08.4 

Hen 2-108 

13.6 

12.3 

0.40 ± 0.07 

3 

-1.90 ± 0.09 

-0.94 

3.63 ± 1.04 



c 

316.2+00.8 

GLMP 387 

6.0 

6.0 

2.82 ± 0.41 

1 

-1.23 ± 0.41 

-1.13 

5.15 ± 2.12 




316.3+08.8 

PHRJ 1418-5144 

404.0 

375.0 

0.27 ± 0.07 

2 

-5.57 ± 0.11 

0.07 

1.24 ± 0.36 




316.7-05.8 

MPA J1508-6455 

13.5 

10.5 

0.41 ± 0.07 

1 

-3.09 ± 0.17 

-0.62 

8.40 ± 2.53 

6.83 ± 1.45 



317.1-05.7 

NGC 5844 

118.0 

63.0 

0.52 ± 0.15 

1 

-3.48 ± 0.16 

-0.51 

1.49 ± 0.45 




317.2+08.6 

PHR J1424-5138 

119.0 

117.0 

0.10 ± 0.07 

1 , 2 

-5.17 ± 0.13 

-0.04 

3.18 ± 0.93 

2.48 ± 0.49 



317.8+03.3 

VBRC6 

67.0 

52.0 

0.92 ± 0.09 

1 

-3.73 ± 0.11 

-0.44 

2.56 ± 0.74 


2.97 ± 0.86 


318.3-02.0 

Hen 2-114 

26.1 

21.4 

0.54 ± 0.27 

1 

-2.75 ± 0.28 

-0.71 

3.41 ± 1.16 




318.3-02.5 

Hen 2-116 

47.9 

46.7 

0.80 ± 0.13 

1 

-3.32 ± 0.14 

-0.55 

2.45 ± 0.72 


2.77 ± 0.82 


318.4+41.4 

Abell 36 

450.0 

315.0 

0.04 ± 0.03 

2 

-4.79 ± 0.06 

-0.15 

0.78 ± 0.22 



c 

319.2+06.8 

Hen 2-112 

6.9 

6.3 

0.70 ± 0.19 

3 

-1.38 ± 0.19 

-1.09 

5.13 ± 1.59 




319.5-01.0 

PHRJ 1507-5925 

26.0 

17.0 

1.89 ± 0.45 

1 

-2.74 ± 0.45 

-0.71 

3.82 ± 1.67 

3.13 ± 1.19 



319.6+15.7 

IC 4406 

46.4 

29.9 

0.10 ± 0.04 

1 

-2.47 ± 0.07 

-0.79 

1.81 ± 0.51 




320.1-09.6 

Hen 2-138 

6.7 

6.0 

0.12 ± 0.13 

3 

-0.88 ± 0.14 

-1.22 

3.89 ± 1.14 



p 

320.3-28.8 

Hen 2-434 

7.4 

5.1 

0.08 ± 0.13 

3 

-1.69 ± 0.14 

-1.00 

6.71 ± 1.99 

5.61 ± 1.15 



320.6-04.8 

PHRJ 1532-6203 

15.5 

16.0 

0.46 ± 0.07 

3 

-3.82 ± 0.08 

-0.41 

10.15 ± 2.89 

8.13 ± 1.52 



320.9+02.0 

Hen 2-117 

5.4 

4.4 

1.96 ± 0.26 

1 

0.17 ± 0.26 

-1.51 

2.61 ± 0.87 




321.0+03.9 

Hen 2-113 

1.5 

1.3 

0.86 ± 0.07 

1, 2, 3 

0.45 ± 0.08 

-1.59 

7.60 ± 2.17 



p 

321.1-05.1 

PHRJ 1537-6159 

166.0 

64.0 

0.54 ± 0.07 

3 

-4.76 ± 0.17 

-0.15 

2.81 ± 0.84 




321.3+02.8 

Hen 2-115 

3.4 

2.4 

1.41 ± 0.10 

1 

-0.02 ± 0.12 

-1.46 

5.01 ± 1.46 




321.3-16.7 

Hen 2-185 

2.9 

2.5 

0.09 ± 0.08 

1, 3 

-1.04 ± 0.09 

-1.18 

10.12 ± 2.90 

8.58 ± 1.63 



321.6+02.2 

CVMP 1 

258.0 

135.0 

0.85 ± 0.14 

1 

-4.47 ± 0.15 

-0.23 

1.29 ± 0.38 


1.56 ± 0.47 

c 

321.8+01.9 

Hen 2-120 

36.1 

26.5 

0.96 ± 0.27 

1 

-2.54 ± 0.28 

-0.77 

2.29 ± 0.78 


2.47 ± 0.84 


322.1-06.6 

Hen 2-136 

7.3 

4.8 

0.27 ± 0.07 

1, 3 

-1.64 ± 0.09 

-1.01 

6.75 ± 1.93 

5.65 ± 1.07 



322.2-00.4 

BMP J1522-5729 

13.0 

11.0 

1.56 ± 0.28 

1 

-2.38 ± 0.28 

-0.81 

5.36 ± 1.50 




322.2-00.7 

PM 1-90 

7.0 

7.0 

2.43 ± 0.34 

1 

-1.76 ± 0.34 

-0.98 

6.17 ± 2.30 




322.4—00.1a 

MPA J1523-5710 

35.0 

6.5 

2.46 ± 0.38 

1 

-2.60 ± 0.38 

-0.75 

4.86 ± 1.90 


5.27 ± 2.06 


322.4-02.6 

Mz 1 

49.3 

35.3 

0.43 ± 0.13 

1 

-2.72 ± 0.14 

-0.72 

1.90 ± 0.56 


2.07 ± 0.61 

c 

322.5-05.2 

NGC 5979 

20.2 

19.1 

0.25 ± 0.04 

1 , 2 

-2.26 ± 0.07 

-0.84 

3.01 ± 0.85 

2.49 ± 0.46 


c 

323.1-02.5 

Hen 2-132 

20.8 

18.9 

0.86 ± 0.14 

1 

-2.50 ± 0.26 

-0.78 

3.48 ± 1.16 

2.86 ± 0.74 
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PNG 

Name 

a 

<"> 

b 

(") 

E{B - V) 
(mag) 

method 

log SoCHo:) 
(cgssr -1 ) 

log r 
(pc) 

l*mean 

(kpc) 

^thin 

(kpc) 

^thick 

(kpc) 

Notes 

323.9+02.4 

Hen 2-123 

6.9 

6.6 

1.14 ± 0.10 

1 

-0.87 ± 0.12 

-1.23 

3.63 ± 1.06 




324.1+09.0 

ESO 223-10 

18.0 

17.0 

0.23 ± 0.23 

3 

-3.84 ± 0.23 

-0.41 

9.21 ± 2.98 

7.38 ± 1.79 



324.2+02.5 

Hen 2-125 

3.8 

2.9 

1.07 ± 0.14 

1, 3 

-0.81 ± 0.15 

-1.24 

7.13 ± 2.12 




325.0+03.2 

Hen 2-129 

2.9 

2.9 

1.17 ± 0.20 

1, 3 

-0.58 ± 0.21 

-1.30 

7.05 ± 2.22 




325.3-02.9 

PHR J1553-5738 

133.0 

127.0 

0.50 ± 0.17 

1 

-4.22 ± 0.20 

-0.30 

2.07 ± 0.65 

1.65 ± 0.37 



325.4-04.0 

Hen 2-141 

13.0 

10.8 

0.49 ± 0.13 

1, 3 

-1.92 ± 0.14 

-0.94 

4.04 ± 1.19 




325.6-01.8 

FPJ1550-5639 

7.5 

7.0 

1.24 ± 0.21 

1 

-3.09 ± 0.23 

-0.61 

13.86 ± 4.47 




325.8-12.8 

Hen 2-182 

3.1 

2.8 

0.14 ± 0.05 

1, 3 

-0.48 ± 0.07 

-1.33 

6.49 ± 1.84 




325.9-01.7 

vBe 2 

66.0 

36.0 

0.66 ± 0.28 

1 

-4.26 ± 0.30 

-0.29 

4.31 ± 1.52 


5.16 ± 1.82 


326.0-02.4 

FPJ 1554-5651 

62.0 

52.0 

0.62 ± 0.28 

1 

-3.96 ± 0.28 

-0.37 

3.07 ± 0.86 


3.61 ± 1.01 


326.0-06.5 

Hen 2-151 

1.8 

1.7 

0.22 ± 0.10 

3 

-0.71 ± 0.12 

-1.27 

12.70 ± 3.69 




326.1-01.9 

vBe 3 

12.0 

10.0 

0.83 ± 0.15 

1 

-2.89 ± 0.15 

-0.67 

8.06 ± 2.40 

6.58 ± 1.36 



326.4+07.0 

NeVe 3-2 

36.0 

30.0 

0.24 ± 0.14 

1, 3 

-3.40 ± 0.15 

-0.53 

3.72 ± 1.11 

3.00 ± 0.62 



326.6+42.2 

IC 972 

47.0 

47.0 

0.08 ± 0.03 

2 

-4.09 ± 0.09 

-0.34 

4.02 ± 1.15 



P 

327.1-01.8 

Hen 2-140 

4.1 

4.1 

1.38 ± 0.38 

1 

-0.42 ± 0.38 

-1.35 

4.51 ± 1.78 




327.1-02.2 

Hen 2-142 

4.2 

3.1 

1.02 ± 0.25 

1 

-0.24 ± 0.25 

-1.40 

4.55 ± 1.51 



P 

327.5+13.3 

Hen 2-118 

1.3 

1.3 

0.12 ± 0.11 

3 

-0.53 ± 0.12 

-1.32 

15.19 ± 4.43 

13.01 ± 2.57 



327.7-05.4 

KoRe 1 

14.2 

14.2 

0.34 ± 0.10 

3 

-4.38 ± 0.15 

-0.26 

16.04 ± 4.77 

12.71 ± 2.62 



327.8+10.0 

NGC 5882 

15.6 

12.9 

0.26 ± 0.03 

1 

-1.08 ± 0.06 

-1.17 

1.98 ± 0.56 

1.67 ± 0.31 


C 

327.8-01.6 

Hen 2-143 

3.7 

3.7 

1.52 ± 0.28 

1 

-0.63 ± 0.29 

-1.29 

5.68 ± 1.96 




327.8-06.1 

Hen 2-158 

2.0 

2.0 

0.26 ± 0.06 

3 

-1.09 ± 0.09 

-1.16 

14.13 ± 4.04 




327.8-07.2 

Hen 2-163 

22.1 

21.8 

0.23 ± 0.24 

1, 3 

-3.18 ± 0.24 

-0.59 

4.85 ± 1.58 




328.2+14.3 

Mu 1 

110.0 

107.0 

0.10 ± 0.04 

3 

-5.48 ± 0.13 

0.04 

4.21 ± 1.24 




328.5+06.0 

PHR J1533-4834 

162.0 

160.0 

0.24 ± 0.14 

1 

-5.84 ± 0.14 

0.14 

3.57 ± 1.00 




328.5+06.2 

PHR J1533-4824 

200.0 

190.0 

0.14 ± 0.10 

1 , 2 

-5.71 ± 0.15 

0.11 

2.71 ± 0.80 




328.8+13.5 

Pa 33 

166.0 

155.0 

0.08 ± 0.02 

3 

-6.04 ± 0.04 

0.20 

4.07 ± 1.15 

3.12 ± 0.57 



329.0+01.9 

Sp 1 

72.0 

72.0 

0.56 ± 0.13 

2 

-3.17 ± 0.14 

-0.59 

1.46 ± 0.43 

1.19 ± 0.24 



329.3-02.8 

Mz 2 

46.0 

28.0 

0.71 ± 0.18 

1 , 2 

-2.60 ± 0.19 

-0.75 

2.05 ± 0.63 



C 

329.5+01.7 

VBRC7 

119.0 

115.0 

0.83 ± 0.14 

1 

-4.07 ± 0.16 

-0.35 

1.59 ± 0.48 




329.5-00.8 

MPA J1605-5319 

8.0 

6.0 

2.37 ± 0.34 

1 

-2.11 ± 0.34 

-0.88 

7.76 ± 2.89 




329.5-02.2 

HeFa 1 

22.0 

22.0 

0.54 ± 0.14 

1 

-3.90 ± 0.15 

-0.39 

7.64 ± 2.27 

6.11 ± 1.26 



329.7+01.4 

PHR J1557-5128 

59.0 

52.0 

1.29 ± 0.34 

1 

-4.48 ± 0.34 

-0.23 

4.38 ± 1.63 


5.31 ± 1.98 


329.8-02.1 

BMP J1613-5406 

335.0 

215.0 

0.25 ± 0.06 

1 , 2 

-5.48 ± 0.11 

0.04 

1.70 ± 0.49 


2.19 ± 0.63 

c 

329.8-03.0 

PHR J1617-5445 

15.0 

12.0 

0.76 ± 0.07 

3 

-3.07 ± 0.08 

-0.62 

7.39 ± 2.11 




330.6-02.1 

Hen 2-153 

18.9 

13.1 

0.49 ± 0.08 

1 

-2.50 ± 0.35 

-0.78 

4.39 ± 1.66 


4.74 ± 1.79 


330.6-03.6 

Hen 2-159 

18.0 

13.0 

0.52 ± 0.13 

3 

-2.56 ± 0.15 

-0.76 

4.69 ± 1.39 

3.86 ± 0.79 



330.9+04.3 

Wray 16-189 

20.0 

11.0 

0.80 ± 0.30 

1 

-2.59 ± 0.30 

-0.75 

4.92 ± 1.73 

4.04 ± 1.13 



331.0-02.7 

Hen 2-157 

3.0 

3.0 

0.83 ± 0.32 

1 

-0.90 ± 0.33 

-1.22 

8.35 ± 3.04 




331.3+16.8 

NGC 5873 

7.1 

5.1 

0.08 ± 0.03 

1 

-1.31 ± 0.06 

-1.10 

5.40 ± 1.53 

4.55 ± 0.84 



331.3-12.1 

Hen 3-1357 

4.0 

3.3 

0.10 ± 0.03 

1, 3 

-0.64 ± 0.06 

-1.29 

5.85 ± 1.66 

5.00 ± 0.92 



331.5-02.7 

Hen 2-161 

16.3 

9.7 

0.83 ± 0.13 

1 

-1.94 ± 0.14 

-0.93 

3.85 ± 1.14 




331.5-03.9 

Hen 2-165 

56.4 

46.3 

0.41 ± 0.10 

1 

-3.44 ± 0.11 

-0.52 

2.46 ± 0.71 


2.80 ± 0.81 


332.0-03.3 

Hen 2-164 

17.0 

15.3 

0.71 ± 0.16 

1 

-2.27 ± 0.17 

-0.84 

3.70 ± 1.12 

3.06 ± 0.66 



332.2+03.5 

Wray 16-199 

13.0 

11.0 

1.41 ± 0.07 

1 

-1.86 ± 0.10 

-0.95 

3.84 ± 1.11 

3.20 ± 0.62 



332.3+07.0 

PHR J1547-4533 

123.0 

115.0 

0.38 ± 0.07 

3 

-4.88 ± 0.14 

-0.12 

2.63 ± 0.78 




332.3-00.9 

PHR J1619-5131 

11.0 

11.0 

2.10 ± 0.41 

1 

-2.43 ± 0.41 

-0.79 

6.02 ± 2.47 

4.96 ± 1.74 



332.3-04.2 

Hen 2-170 

1.3 

1.3 

0.43 ± 0.09 

1, 3 

-0.37 ± 0.11 

-1.36 

13.76 ± 3.98 




332.5-16.9 

HaTr 7 

188.0 

180.0 

0.08 ± 0.03 

3 

-5.01 ± 0.09 

-0.08 

1.85 ± 0.53 

1.44 ± 0.27 


c 

332.8-16.4 

HaTr 6 

42.0 

35.0 

0.08 ± 0.07 

3 

-4.99 ± 0.08 

-0.09 

8.72 ± 2.48 

6.82 ± 1.28 



332.9-09.9 

Hen 3-1333 

3.2 

2.8 

0.65 ± 0.28 


-1.16 ± 0.28 

-1.15 

9.84 ± 3.36 



p 

333.4+01.1 

Pe 1-5 

9.3 

8.0 

1.28 ± 0.07 

1 

-0.87 ± 0.09 

-1.23 

2.84 ± 0.81 


2.78 ± 0.80 


333.4-04.3 

PHR J1641-5302 

20.5 

20.5 

0.52 ± 0.14 

1 

-3.98 ± 0.14 

-0.37 

8.60 ± 2.54 

6.87 ± 1.40 



333.8-11.2 

Fr 2-12 

420.0 

360.0 

0.18 ± 0.07 

3 

-5.31 ± 0.10 

-0.00 

1.06 ± 0.30 




334.3-09.3 

IC 4642 

24.1 

21.7 

0.17 ± 0.11 

2, 3 

-2.59 ± 0.12 

-0.75 

3.20 ± 0.93 

2.63 ± 0.52 



334.8-07.4 

SaSt 2-12 

15.9 

11.9 

0.28 ± 0.12 

1, 3 

-2.10 ± 0.14 

-0.89 

3.89 ± 1.15 



p 

335.2-03.6 

HaTr 4 

26.0 

23.0 

0.83 ± 0.14 

1 

-2.94 ± 0.16 

-0.66 

3.72 ± 1.11 

3.04 ± 0.63 



335.4+09.2 

K 1-31 

30.8 

28.8 

0.41 ± 0.14 

3 

-4.03 ± 0.16 

-0.36 

6.10 ± 1.84 




335.4-01.1 

Hen 2-169 

33.0 

19.0 

1.69 ± 0.21 

1 

-1.91 ± 0.22 

-0.94 

1.89 ± 0.60 


1.97 ± 0.63 


335.4-01.9 

PHR J1637-4957 

23.0 

16.0 

1.76 ± 0.31 

1 

-2.34 ± 0.34 

-0.82 

3.25 ± 1.20 




335.5+12.4 

DS 2 

186.0 

186.0 

0.20 ± 0.04 

2 

-5.15 ± 0.10 

-0.05 

2.00 ± 0.58 

1.56 ± 0.30 


c 

336.2+01.9 

Pe 1-6 

10.2 

8.7 

1.45 ± 0.07 

1, 3 

-1.78 ± 0.15 

-0.98 

4.63 ± 1.38 

3.86 ± 0.80 



336.2-06.9 

PC 14 

7.2 

5.1 

0.41 ± 0.16 

1, 3 

-1.48 ± 0.17 

-1.06 

5.97 ± 1.80 

5.02 ± 1.06 



336.3-05.6 

Hen 2-186 

9.0 

6.0 

0.44 ± 0.10 

1 

-2.02 ± 0.11 

-0.91 

6.94 ± 2.01 




336.5+05.5 

MPA J1611-4356 

17.0 

17.0 

0.96 ± 0.12 

3 

-4.22 ± 0.12 

-0.30 

12.09 ± 3.53 

9.61 ± 1.90 



336.8-07.2 

K 2-17 

39.3 

32.4 

0.33 ± 0.07 

1, 3 

-3.98 ± 0.12 

-0.37 

4.95 ± 1.44 

3.96 ± 0.77 



336.9-11.5 

MeWe 1-10 

76.0 

76.0 

0.17 ± 0.03 

3 

-4.86 ± 0.10 

-0.13 

4.07 ± 1.14 




337.0+08.4 

PHR J1602-4127 

200.0 

175.0 

0.27 ± 0.10 

2 

-4.93 ± 0.13 

-0.11 

1.73 ± 0.51 




337.5-05.1 

Hen 2-187 

12.0 

10.0 

0.45 ± 0.26 

1 

-2.49 ± 0.27 

-0.78 

6.27 ± 2.11 

5.17 ± 1.34 



338.1-08.3 

NGC 6326 

20.6 

13.7 

0.20 ± 0.09 

3 

-2.08 ± 0.11 

-0.89 

3.14 ± 0.91 




338.6+01.1 

BMP J1636-4529 

11.0 

9.0 

1.52 ± 0.21 

3 

-2.77 ± 0.21 

-0.70 

8.20 ± 2.58 




338.8+05.6 

IC 4599 

18.0 

16.0 

0.64 ± 0.09 

1 

-1.94 ± 0.10 

-0.93 

2.85 ± 0.82 




339.9+88.4 

LoTr 5 

525.0 

510.0 

0.01 ± 0.01 

2 

-5.52 ± 0.11 

0.06 

0.91 ± 0.26 

0.70 ± 0.14 


c 

340.8+10.8 

Lo 12 

84.5 

70.0 

0.60 ± 0.12 

1 

-4.36 ± 0.15 

-0.27 

2.91 ± 0.86 




340.8+12.3 

Lo 11 

65.7 

57.0 

0.42 ± 0.04 

1, 3 

-4.37 ± 0.09 

-0.26 

3.70 ± 1.06 




341.2-24.6 

Lo 18 

55.0 

41.0 

0.07 ± 0.03 

2, 3 

-4.67 ± 0.07 

-0.18 

5.74 ± 1.63 


7.04 ± 2.00 


341.6+13.7 

NGC 6026 

53.0 

45.5 

0.31 ± 0.11 

3 

-3.36 ± 0.12 

-0.54 

2.43 ± 0.71 

1.96 ± 0.39 


c 

341.8+05.4 

NGC 6153 

27.0 

24.2 

0.68 ± 0.10 

1 , 2 

-1.37 ± 0.12 

-1.09 

1.32 ± 0.38 




342.1+10.8 

NGC 6072 

74.3 

65.1 

0.59 ± 0.07 

1 

-2.81 ± 0.09 

-0.69 

1.20 ± 0.34 


1.32 ± 0.38 


342.1+27.5 

Me 2-1 

8.9 

8.6 

0.10 ± 0.07 

2 

-1.90 ± 0.08 

-0.94 

5.38 ± 1.53 

4.48 ± 0.84 



342.5-14.3 

Sp 3 

36.0 

35.0 

0.12 ± 0.05 

2 

-2.63 ± 0.07 

-0.74 

2.11 ± 0.60 



c 

342.7+00.7 

H 1-3 

19.0 

16.0 

1.51 ± 0.43 

1 

-2.14 ± 0.45 

-0.88 

3.14 ± 1.37 



















The Ha surface brightness - radius relation 47 


PNG 

Name 

a 

<") 

b 

(") 

E{B - V) 
(mag) 

method 

log SolHo:) 
(cgssr -1 ) 

log r 
(pc) 

■Dmean 

(kpc) 

^thin 

(kpc) 

^thick 

(kpc) 

Notes 

342.9-02.0 

Pe 1-8 

23.0 

22.0 

1.36 ± 0.17 

1 

-1.89 ± 0.18 

-0.95 

2.08 ± 0.64 

1.73 ± 0.38 



342.9-04.9 

Hen 2-207 

37.7 

26.0 

0.49 ± 0.19 

1 

-3.04 ± 0.20 

-0.63 

3.11 ± 0.97 


3.47 ± 1.08 


343.3-00.6 

HaTr 5 

112.0 

96.0 

0.60 ± 0.07 

1 

-4.02 ± 0.08 

-0.36 

1.74 ± 0.50 


2.05 ± 0.58 

C 

343.4+11.9 

H 1-1 

3.1 

2.7 

0.30 ± 0.05 

3 

-1.67 ± 0.07 

-1.01 

14.05 ± 3.98 

11.76 ± 2.18 



343.6+03.7 

SuWt 3 

31.9 

16.3 

0.57 ± 0.21 

1 

-3.62 ± 0.23 

-0.47 

6.16 ± 1.97 




343.9-05.8 

SB 30 

12.6 

12.0 

0.35 ± 0.25 

3 

-3.16 ± 0.26 

-0.60 

8.51 ± 2.83 

6.91 ± 1.75 



344.9+03.0 

BMP J1651-3930 

310.0 

300.0 

0.22 ± 0.06 

2 

-5.37 ± 0.12 

0.01 

1.39 ± 0.41 




345.0-04.9 

Cn 1-3 

2.0 

2.0 

0.17 ± 0.14 

1 

-0.25 ± 0.15 

-1.40 

8.29 ± 2.46 




345.2-01.2 

H 1-7 

10.6 

8.7 

1.07 ± 0.25 

1 

-0.94 ± 0.25 

-1.21 

2.66 ± 0.88 




345.2-08.8 

IC 1266 

12.9 

12.2 

0.19 ± 0.04 

1, 3 

-1.36 ± 0.07 

-1.09 

2.67 ± 0.76 




345.3-10.2 

MeWe 1-11 

69.0 

69.0 

0.10 ± 0.05 

2, 3 

-4.91 ± 0.10 

-0.11 

4.62 ± 1.29 

3.62 ± 0.65 



345.4+00.1 

IC 4637 

18.9 

13.5 

0.74 ± 0.07 

1, 2 

-1.35 ± 0.09 

-1.09 

2.08 ± 0.60 

1.75 ± 0.33 



345.5+15.1 

Lo 13 

75.0 

72.0 

0.21 ± 0.07 

3 

-4.87 ± 0.14 

-0.12 

4.23 ± 1.25 

3.32 ± 0.67 



345.9+03.0 

Vd 1-6 

16.0 

10.0 

1.07 ± 0.45 

1 

-1.94 ± 0.46 

-0.93 

3.83 ± 1.69 




346.2-08.2 

IC 4663 

19.5 

16.0 

0.31 ± 0.07 

1, 3 

-2.28 ± 0.09 

-0.84 

3.39 ± 0.97 

2.80 ± 0.53 



346.3-06.8 

Fg 2 

6.5 

5.5 

0.42 ± 0.06 

1, 3 

-1.55 ± 0.08 

-1.04 

6.30 ± 1.80 




346.9+12.4 

K 1-3 

156.0 

95.0 

0.24 ± 0.11 

1, 3 

-4.87 ± 0.13 

-0.12 

2.55 ± 0.75 


3.16 ± 0.93 


347.2-00.8 

PHRJ1714-4006 

20.0 

11.0 

2.33 ± 0.41 

1 

-2.43 ± 0.41 

-0.80 

4.45 ± 1.83 




347.4+05.8 

H 1-2 

2.0 

2.0 

1.00 ± 0.23 

1, 3 

0.07 ± 0.24 

-1.48 

6.77 ± 2.20 




347.7+02.0 

Vd 1-8 

3.0 

3.0 

1.94 ± 0.29 

1 

-0.68 ± 0.30 

-1.28 

7.26 ± 2.56 




348.0-13.8 

IC 4699 

12.6 

8.0 

0.09 ± 0.03 

1, 3 

-2.36 ± 0.06 

-0.81 

6.29 ± 1.78 

5.19 ± 0.96 



348.4+04.9 

MPA J1655-3535 

11.0 

9.0 

0.72 ± 0.10 

3 

-2.85 ± 0.11 

-0.68 

8.64 ± 2.50 




349.1-01.7 

PHRJ 1724-3859 

152.0 

90.0 

0.71 ± 0.28 

1 

-4.87 ± 0.30 

-0.12 

2.65 ± 0.93 


3.29 ± 1.16 

P 

349.3-01.1 

NGC 6337 

47.6 

46.5 

0.60 ± 0.14 

1 , 2 

-2.48 ± 0.15 

-0.78 

1.45 ± 0.43 




349.3-04.2 

Lo 16 

88.0 

80.0 

0.63 ± 0.10 

1, 2 

-3.24 ± 0.12 

-0.57 

1.32 ± 0.38 

1.07 ± 0.21 



349.5+01.0 

NGC 6302 

90.0 

35.0 

0.90 ± 0.08 

1 

-1.48 ± 0.10 

-1.06 

0.64 ± 0.18 


0.65 ± 0.19 

c 

349.6+03.1 

PHRJ 1706-3544 

54.0 

52.0 

0.77 ± 0.14 

1 

-4.30 ± 0.29 

-0.28 

4.08 ± 1.41 

3.24 ± 0.88 



349.8+04.4 

M 2-4 

3.0 

2.0 

0.68 ± 0.14 

1, 3 

-0.45 ± 0.15 

-1.34 

7.67 ± 2.29 




350.1-03.9 

H 1-26 

23.4 

18.0 

1.15 ± 0.23 

1 

-1.99 ± 0.24 

-0.92 

2.43 ± 0.79 

2.02 ± 0.49 



350.8+01.7 

RPZM7 

5.0 

5.0 

2.93 ± 0.41 

1 

-1.27 ± 0.40 

-1.11 

6.34 ± 2.58 




350.8-02.4 

H 1-22 

3.5 

3.2 

1.18 ± 0.34 

1 

-0.92 ± 0.35 

-1.21 

7.59 ± 2.86 




350.9+04.4 

H 2-1 

4.3 

3.7 

0.56 ± 0.16 

1 

-0.60 ± 0.17 

-1.30 

5.17 ± 1.56 




350.9-02.9 

Wray 16-287 

83.0 

45.0 

0.81 ± 0.31 

1 

-4.09 ± 0.31 

-0.34 

3.10 ± 1.10 


3.67 ± 1.31 


351.0-10.4 

HaTr 9 

160.0 

152.0 

0.12 ± 0.03 

3 

-4.74 ± 0.09 

-0.16 

1.83 ± 0.52 




351.1+04.8 

M 1-19 

8.0 

3.0 

0.61 ± 0.13 

1 

-1.23 ± 0.14 

-1.13 

6.28 ± 1.86 




351.1+04.8a 

Fr 1-3 

260.0 

240.0 

0.54 ± 0.14 

3 

-4.76 ± 0.14 

-0.15 

1.16 ± 0.34 


1.43 ± 0.42 


351.1-03.9 

PHRJ 1739-3829 

54.0 

38.0 

1.06 ± 0.29 

1 

-3.69 ± 0.30 

-0.45 

3.24 ± 1.14 


3.75 ± 1.32 


351.2+05.2 

M 2-5 

6.5 

6.5 

0.63 ± 0.28 

1, 3 

-1.48 ± 0.28 

-1.06 

5.57 ± 1.91 




351.5-06.5 

SB 34 

22.8 

21.0 

0.32 ± 0.05 

3 

-4.23 ± 0.08 

-0.30 

9.46 ± 2.70 

7.52 ± 1.41 



351.7-06.6 

SB 35 

13.2 

13.2 

0.33 ± 0.05 

3 

-3.57 ± 0.12 

-0.48 

10.30 ± 3.00 

8.30 ± 1.63 



351.9+09.0 

PC 13 

10.0 

8.5 

0.34 ± 0.07 

1, 3 

-2.42 ± 0.09 

-0.80 

7.13 ± 2.04 

5.88 ± 1.12 



352.1+05.1 

M 2-8 

5.0 

5.0 

0.58 ± 0.17 

1 

-1.40 ± 0.18 

-1.08 

6.88 ± 2.09 




352.6+00.1 

H 1-12 

8.5 

8.0 

2.28 ± 0.28 

1 

-0.55 ± 0.29 

-1.32 

2.42 ± 0.84 

2.07 ± 0.56 



352.8-00.2 

H 1-13 

13.5 

12.0 

2.18 ± 0.28 

1 

-0.71 ± 0.28 

-1.27 

1.74 ± 0.59 



p 

352.9+11.4 

K 2-16 

26.6 

24.3 

0.35 ± 0.10 

3 

-3.73 ± 0.13 

-0.44 

5.92 ± 1.74 



p 

352.9-07.5 

Fg 3 

4.0 

2.0 

0.23 ± 0.07 

1, 3 

-0.21 ± 0.09 

-1.41 

5.72 ± 1.64 



p 

353.0+08.3 

MyCn 26 

5.0 

5.0 

0.30 ± 0.03 

1, 3 

-1.68 ± 0.07 

-1.00 

8.22 ± 2.33 




353.2-05.2 

H 1-38 

14.0 

12.0 

0.55 ± 0.19 

1, 3 

-2.95 ± 0.23 

-0.65 

7.07 ± 2.28 




353.3-08.3 

SB 39 

103.2 

95.4 

0.15 ± 0.03 

3 

-5.08 ± 0.20 

-0.06 

3.58 ± 1.12 

2.80 ± 0.63 



353.5-05.0 

JaFu 2 

6.0 

4.9 

0.47 ± 0.12 

1 

-3.48 ± 0.20 

-0.51 

23.52 ± 7.45 

19.00 ± 4.42 


c 

353.6+01.7 

PPA J1722-3317 

4.0 

4.0 

2.47 ± 0.38 

1 

-1.53 ± 0.38 

-1.04 

9.31 ± 3.64 




353.7-12.8 

Wray 16-411 

30.0 

30.0 

0.08 ± 0.02 

1, 3 

-4.05 ± 0.08 

-0.35 

6.14 ± 1.75 

4.90 ± 0.92 



354.2+04.3 

M 2-10 

6.5 

5.5 

0.79 ± 0.35 

1, 3 

-1.48 ± 0.35 

-1.06 

6.04 ± 2.28 




354.5-03.9 

Sab 41 

77.0 

42.0 

0.53 ± 0.07 

1 

-3.66 ± 0.09 

-0.46 

2.53 ± 0.73 




355.0+02.6 

RPZM 13 

2.0 

2.0 

2.69 ± 0.28 

1 

-0.72 ± 0.28 

-1.27 

11.12 ± 3.78 




355.1+04.7 

Terz N 140 

46.0 

34.0 

0.71 ± 0.20 

1, 3 

-4.10 ± 0.23 

-0.34 

4.80 ± 1.54 




355.1-02.9 

H 1-31 

1.8 

1.7 

1.02 ± 0.17 

1 

-0.41 ± 0.20 

-1.35 

10.45 ± 3.27 




355.1-06.9 

M 3-21 

2.8 

2.8 

0.24 ± 0.14 

1, 3 

-0.67 ± 0.15 

-1.28 

7.73 ± 2.30 




355.2+03.7 

Terz N 137 

13.3 

10.5 

1.10 ± 0.22 

1 

-2.59 ± 0.28 

-0.75 

6.16 ± 2.10 




355.2-02.5 

H 1-29 

3.0 

3.0 

1.01 ± 0.08 

1 

-1.22 ± 0.19 

-1.13 

10.18 ± 3.13 




355.3-03.2 

PPA J1747-3435 

19.5 

15.4 

0.92 ± 0.03 

1 

-3.60 ± 0.05 

-0.47 

7.99 ± 2.25 

6.43 ± 1.17 



355.4-02.4 

M 3-14 

8.0 

5.0 

1.08 ± 0.16 

1, 3 

-1.28 ± 0.17 

-1.11 

5.03 ± 1.52 




355.4-04.0 

Hf 2-1 

17.7 

14.6 

0.50 ± 0.11 

1 

-2.66 ± 0.13 

-0.73 

4.74 ± 1.39 




355.6-02.3 

PHRJ 1744-3355 

57.0 

35.0 

0.91 ± 0.35 

1 

-4.07 ± 0.35 

-0.34 

4.18 ± 1.56 




355.6-02.7 

H 1-32 

2.3 

2.2 

1.02 ± 0.15 

1 

-0.34 ± 0.17 

-1.37 

7.78 ± 2.35 




355.7-03.0 

H 1-33 

4.0 

3.2 

0.95 ± 0.27 

1 

-0.91 ± 0.28 

-1.21 

7.04 ± 2.40 




355.7-03.5 

My 103 

3.0 

3.0 

0.71 ± 0.18 

1 

-0.21 ± 0.19 

-1.41 

5.39 ± 1.66 




355.9+02.7 

Th 3-10 

3.0 

2.6 

2.20 ± 0.28 

1 

-0.68 ± 0.29 

-1.28 

7.79 ± 2.69 




355.9+03.6 

H 1-9 

5.0 

4.0 

1.04 ± 0.24 

1 

-0.94 ± 0.25 

-1.21 

5.72 ± 1.88 



p 

355.9-04.2 

M 1-30 

3.5 

3.5 

0.62 ± 0.19 

1 

-0.75 ± 0.20 

-1.26 

6.49 ± 2.02 




355.9-04.4 

K 6-32 

27.0 

15.0 

0.66 ± 0.18 

1, 3 

-3.10 ± 0.18 

-0.61 

5.02 ± 1.53 

4.08 ± 0.89 



356.0-04.2 

PHRJ 1753-3428 

15.0 

11.0 

0.64 ± 0.07 

1, 3 

-3.15 ± 0.08 

-0.60 

8.10 ± 2.31 

6.58 ± 1.24 



356.1+02.7 

Th 3-13 

1.9 

1.4 

1.60 ± 0.33 

1 

-0.35 ± 0.36 

-1.37 

10.79 ± 4.13 



p 

356.1-03.3 

H 2-26 

5.5 

5.0 

1.19 ± 0.24 

1, 3 

-2.45 ± 0.24 

-0.79 

12.73 ± 4.13 


13.69 ± 4.44 


356.2-04.4 

Cn 2-1 

2.6 

2.6 

0.52 ± 0.09 

1 

-0.50 ± 0.11 

-1.33 

7.46 ± 2.16 

6.40 ± 1.24 



356.5+02.2 

Sab 49 

17.0 

15.0 

1.89 ± 0.34 

1 

-3.21 ± 0.36 

-0.58 

6.76 ± 2.57 




356.5-02.3 

M 1-27 

6.7 

6.4 

1.28 ± 0.35 

1 

-0.72 ± 0.35 

-1.27 

3.39 ± 1.28 



p 

356.5-03.6 

H 2-27 

5.2 

4.2 

1.14 ± 0.09 

1 

-1.71 ± 0.17 

-1.00 

8.92 ± 2.70 




356.5-03.9 

H 1-39 

2.0 

2.0 

0.81 ± 0.27 

1 

-0.46 ± 0.27 

-1.34 

9.46 ± 3.21 




356.6-01.9 

RPZM 36 

45.0 

34.0 

1.81 ± 0.41 

1 

-3.16 ± 0.41 

-0.59 

2.68 ± 1.10 




356.6-04.7 

PHRJ 1756-3414 

20.1 

18.7 

0.50 ± 0.02 

1, 3 

-3.31 ± 0.05 

-0.55 

5.96 ± 1.68 
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PNG 

Name 

a 

<") 

b 

(") 

E{B - V) 
(mag) 

method 

log SoCHo:) 
(cgssr -1 ) 

log r 
(pc) 

^mean 

(kpc) 

^thin 

(kpc) 

^thick 

(kpc) 

Notes 

356.7-04.8 

H 1-41 

12.0 

8.8 

0.35 ± 0.10 

1 

-2.15 ± 0.12 

-0.87 

5.36 ± 1.56 

4.44 ± 0.88 



356.7-06.4 

H 1-51 

17.7 

15.2 

0.33 ± 0.08 

1, 3 

-3.35 ± 0.16 

-0.54 

7.20 ± 2.17 




356.8+03.3 

Th 3-12 

2.0 

1.3 

1.33 ± 0.12 

1 

-0.98 ± 0.16 

-1.19 

16.33 ± 4.90 




356.8-05.4 

H 2-35 

7.0 

6.5 

0.48 ± 0.10 

1, 3 

-2.66 ± 0.23 

-0.73 

11.32 ± 3.63 




356.8-11.7 

Lo 17 

116.0 

111.0 

0.10 ± 0.03 

1, 3 

-4.78 ± 0.07 

-0.15 

2.58 ± 0.73 




356.9+04.4 

M 3-38 

1.6 

1.2 

1.23 ± 0.17 

1 

-0.22 ± 0.18 

-1.40 

11.73 ± 3.60 




356.9+04.5 

M 2-11 

6.0 

6.0 

0.90 ± 0.22 

1 

-1.50 ± 0.23 

-1.05 

6.08 ± 1.96 




357.0+02.4 

M 4-4 

6.3 

5.1 

1.74 ± 0.15 

1, 3 

-1.68 ± 0.16 

-1.00 

7.23 ± 2.17 




357.0-04.4 

PHRJ1756-3342 

21.6 

20.9 

0.71 ± 0.11 

1, 3 

-3.88 ± 0.12 

-0.40 

7.79 ± 2.27 

6.24 ± 1.23 



357.1+01.9 

Th 3-24 

8.6 

7.3 

1.45 ± 0.21 

1 

-2.40 ± 0.23 

-0.81 

8.15 ± 2.63 


8.74 ± 2.81 


357.1+03.6 

M 3-7 

6.5 

6.0 

0.97 ± 0.13 

1 

-1.31 ± 0.14 

-1.11 

5.19 ± 1.53 




357.1+04.4 

TerzN 18 

10.9 

9.1 

1.04 ± 0.42 

1 

-2.35 ± 0.43 

-0.82 

6.30 ± 2.64 

5.20 ± 1.88 



357.1-04.7 

H 1-43 

2.0 

2.0 

0.55 ± 0.25 

1, 3 

-0.90 ± 0.25 

-1.22 

12.50 ± 4.13 



P 

357.1-06.1 

M 3-50 

8.5 

3.5 

0.46 ± 0.06 

1, 3 

-2.53 ± 0.15 

-0.77 

12.90 ± 3.85 




357.2+02.0 

H 2-13 

5.6 

5.4 

1.42 ± 0.19 

1 

-1.55 ± 0.22 

-1.04 

6.86 ± 2.17 




357.2+07.4 

M 4-3 

2.0 

2.0 

1.02 ± 0.07 

1, 3 

-0.48 ± 0.09 

-1.33 

9.58 ± 2.75 

8.22 ± 1.56 



357.2-04.5 

H 1-42 

4.3 

3.7 

0.59 ± 0.06 

1 

-0.84 ± 0.09 

-1.23 

6.05 ± 1.73 

5.15 ± 0.97 



357.3+03.3 

M 3-41 

4.3 

4.3 

1.17 ± 0.11 

1 

-0.93 ± 0.13 

-1.21 

5.94 ± 1.74 




357.3+04.0 

H 2-7 

5.7 

4.4 

1.19 ± 0.22 

1 

-1.47 ± 0.24 

-1.06 

7.18 ± 2.35 

6.04 ± 1.49 



357.4-03.2 

M 2-16 

5.0 

5.0 

0.89 ± 0.16 

1 

-1.23 ± 0.17 

-1.13 

6.15 ± 1.86 




357.4-03.5 

M 2-18 

2.2 

2.1 

0.90 ± 0.10 

1, 3 

-0.62 ± 0.12 

-1.30 

9.71 ± 2.82 




357.4-04.6 

M 2-22 

5.8 

5.2 

0.74 ± 0.22 

1 

-1.66 ± 0.23 

-1.01 

7.39 ± 2.38 




357.4-07.2 

SB 51 

45.6 

33.0 

0.25 ± 0.06 

3 

-5.00 ± 0.07 

-0.09 

8.67 ± 2.46 




357.5+03.2 

M 3-42 

7.2 

4.4 

1.06 ± 0.17 

1 

-1.88 ± 0.21 

-0.95 

8.25 ± 2.59 




357.5-02.4 

PPAJ1749-3216 

7.8 

6.5 

1.74 ± 0.41 

1 

-2.30 ± 0.42 

-0.83 

8.51 ± 3.56 




357.6+01.7 

H 1-23 

3.5 

2.6 

1.51 ± 0.19 

1 

-0.44 ± 0.21 

-1.34 

6.20 ± 1.95 




357.6-03.3 

H 2-29 

10.7 

9.8 

0.95 ± 0.40 

1 

-2.42 ± 0.42 

-0.80 

6.41 ± 2.69 




357.7-04.8 

BMP J1759-3321 

670.0 

480.0 

0.30 ± 0.07 

2 

-5.68 ± 0.22 

0.10 

0.91 ± 0.29 




357.8+01.6 

PPAJ 1734-2954 

17.0 

10.0 

2.32 ± 0.43 

1 

-2.60 ± 0.43 

-0.75 

5.65 ± 2.38 




357.8-04.4 

Wray 17-104 

16.6 

14.3 

0.72 ± 0.35 

1, 3 

-2.99 ± 0.36 

-0.64 

6.12 ± 2.33 


6.79 ± 2.59 


357.9-03.8 

H 2-30 

13.3 

13.3 

0.94 ± 0.06 

1 

-2.96 ± 0.07 

-0.65 

6.96 ± 1.98 




357.9-05.1 

M 1-34 

12.5 

8.5 

0.74 ± 0.21 

1, 3 

-2.06 ± 0.21 

-0.90 

5.06 ± 1.60 


5.32 ± 1.68 


358.0+01.5 

JaSt 1 

7.1 

5.1 

2.11 ± 0.28 

3 

-3.00 ± 0.30 

-0.64 

15.69 ± 5.50 




358.2+03.5 

H 2-10 

3.7 

3.0 

1.38 ± 0.14 

1 

-1.06 ± 0.18 

-1.17 

8.29 ± 2.54 

7.03 ± 1.53 



358.2+03.6 

M 3-10 

4.2 

4.0 

1.22 ± 0.15 

1 

-0.72 ± 0.16 

-1.27 

5.45 ± 1.64 




358.2+04.2 

M 3-8 

5.0 

5.0 

1.29 ± 0.12 

1 

-1.34 ± 0.14 

-1.10 

6.62 ± 1.96 




358.3+03.0 

H 1-17 

2.8 

2.8 

1.36 ± 0.16 

1 

-0.56 ± 0.19 

-1.31 

7.22 ± 2.22 




358.3-21.6 

IC 1297 

10.8 

9.8 

0.10 ± 0.03 

1, 3 

-1.60 ± 0.06 

-1.03 

3.78 ± 1.07 




358.4+01.6 

JaSt 3 

7.8 

7.8 

2.09 ± 0.34 

1 

-2.10 ± 0.36 

-0.89 

6.86 ± 2.61 

5.70 ± 1.79 



358.4+01.7 

JaSt 2 

4.4 

4.3 

2.24 ± 0.43 

1 

-1.60 ± 0.44 

-1.02 

8.98 ± 3.85 




358.5+02.6 

M 3-57 

40.0 

36.0 

1.38 ± 0.17 

1 

-2.28 ± 0.19 

-0.84 

1.58 ± 0.49 




358.5+02.9 

A12-F 

4.2 

3.5 

1.36 ± 0.24 

1 

-1.98 ± 0.24 

-0.92 

12.91 ± 4.21 

10.74 ± 2.64 



358.5-02.5 

M 4-7 

6.9 

6.6 

1.72 ± 0.27 

1 

-1.48 ± 0.30 

-1.06 

5.34 ± 1.88 




358.5-04.2 

H 1-46 

3.0 

3.0 

0.79 ± 0.11 

1 

-0.65 ± 0.12 

-1.29 

7.11 ± 2.07 




358.5-07.3 

NGC 6563 

59.0 

43.0 

0.10 ± 0.05 

1 

-3.05 ± 0.07 

-0.63 

1.94 ± 0.55 




358.6+01.7 

JaSt 4 

10.6 

9.5 

2.14 ± 0.36 

1 

-2.38 ± 0.37 

-0.81 

6.35 ± 2.46 

5.24 ± 1.70 



358.6+01.8 

M 4-6 

2.5 

2.3 

1.98 ± 0.20 

1 

-0.31 ± 0.24 

-1.38 

7.17 ± 2.33 




358.6+02.0 

JaSt 2-1 

60.0 

47.0 

1.86 ± 0.28 

1, 3 

-3.68 ± 0.29 

-0.45 

2.75 ± 0.95 




358.6-05.5 

M 3-51 

20.9 

14.5 

0.60 ± 0.25 

1 

-3.08 ± 0.27 

-0.62 

5.72 ± 1.94 




358.7-02.7 

A12-R 

6.4 

3.9 

1.48 ± 0.23 

1 

-2.40 ± 0.23 

-0.80 

12.98 ± 4.19 

10.71 ± 2.59 



358.7-03.0 

K 6-34 

10.4 

9.8 

1.06 ± 0.10 

1 

-1.99 ± 0.11 

-0.92 

4.94 ± 1.43 




358.8+01.7 

JaSt 5 

9.1 

5.9 

2.06 ± 0.12 

1 

-2.14 ± 0.16 

-0.88 

7.49 ± 2.25 




358.8+03.0 

Th 3-26 

9.1 

8.3 

1.29 ± 0.15 

1 

-1.99 ± 0.19 

-0.92 

5.76 ± 1.77 




358.9+03.2 

H 1-20 

4.4 

3.8 

1.43 ± 0.13 

1 

-0.92 ± 0.15 

-1.21 

6.19 ± 1.84 




358.9+03.4 

H 1-19 

2.6 

2.0 

1.28 ± 0.14 

1, 3 

-0.65 ± 0.16 

-1.29 

9.38 ± 2.80 




358.9-00.7 

M 1-26 

7.8 

7.0 

1.05 ± 0.26 

1 

-0.14 ± 0.27 

-1.43 

2.09 ± 0.70 




358.9-02.1 

PHRJ 1751-3059 

15.0 

12.0 

1.07 ± 0.41 

1 

-3.46 ± 0.41 

-0.51 

9.45 ± 3.89 




358.9-03.7 

H 1-44 

3.5 

3.3 

1.06 ± 0.13 

1 

-1.41 ± 0.17 

-1.08 

9.10 ± 2.75 




359.0-04.1 

M 3-48 

5.4 

4.4 

0.60 ± 0.18 

1 

-2.31 ± 0.23 

-0.83 

12.54 ± 4.01 


13.38 ± 4.28 


359.0-04.8 

M 2-25 

17.7 

13.4 

0.61 ± 0.16 

1 

-2.52 ± 0.17 

-0.77 

4.55 ± 1.38 


4.91 ± 1.49 


359.1+15.1 

Abell 40 

34.3 

30.4 

0.69 ± 0.10 

3 

-3.85 ± 0.15 

-0.40 

5.03 ± 1.50 

4.03 ± 0.83 



359.1-01.7 

M 1-29 

7.6 

7.6 

1.27 ± 0.18 

1 

-0.91 ± 0.19 

-1.21 

3.32 ± 1.02 




359.1-02.3 

M 3-16 

10.0 

7.7 

1.17 ± 0.22 

1 

-1.50 ± 0.23 

-1.05 

4.18 ± 1.35 




359.2+01.3 

JaSt 8 

8.0 

6.7 

1.82 ± 0.06 

3 

-2.64 ± 0.13 

-0.74 

10.31 ± 3.01 

8.46 ± 1.68 



359.2+04.7 

Th 3-14 

1.7 

1.6 

1.37 ± 0.19 

1 

-0.55 ± 0.22 

-1.31 

12.15 ± 3.86 




359.3+03.6 

A12-E 

8.8 

8.0 

1.50 ± 0.19 

1 

-2.09 ± 0.27 

-0.89 

6.33 ± 2.13 




359.3-00.9 

Hb 5 

51.7 

18.1 

1.19 ± 0.34 

1 

-1.51 ± 0.35 

-1.05 

1.20 ± 0.45 


1.22 ± 0.46 

C 

359.3-01.8 

M 3-44 

4.4 

4.4 

1.65 ± 0.36 

1 

-0.75 ± 0.37 

-1.26 

5.17 ± 2.00 



P 

359.3-03.1 

M 3-17 

2.9 

2.9 

1.09 ± 0.31 

1 

-0.84 ± 0.32 

-1.23 

8.29 ± 3.00 




359.4+02.3 

Th 3-32 

3.5 

3.0 

1.56 ± 0.28 

3 

-1.53 ± 0.28 

-1.04 

11.53 ± 3.92 




359.4-03.4 

H 2-33 

7.8 

7.4 

0.92 ± 0.34 

1 

-2.17 ± 0.37 

-0.87 

7.34 ± 2.86 

6.09 ± 1.97 



359.4-08.5 

SB 55 

16.2 

13.8 

0.18 ± 0.07 

3 

-3.38 ± 0.13 

-0.53 

8.05 ± 2.37 




359.5-01.2 

JaSt 66 

3.4 

2.7 

2.24 ± 0.20 

1 

-0.92 ± 0.23 

-1.21 

8.35 ± 2.67 

7.10 ± 1.69 



359.6-04.8 

H 2-36 

17.7 

14.5 

0.69 ± 0.08 

1, 3 

-3.27 ± 0.09 

-0.56 

7.04 ± 2.01 

5.70 ± 1.08 



359.7-01.4 

JaSt 73 

1.2 

0.7 

1.37 ± 0.34 

3 

-0.52 ± 0.34 

-1.32 

21.46 ± 7.95 




359.7-01.8 

M 3-45 

7.1 

6.5 

1.37 ± 0.37 

1 

-1.19 ± 0.38 

-1.14 

4.42 ± 1.74 




359.7-02.6 

H 1-40 

1.4 

1.4 

1.34 ± 0.42 

1 

0.38 ± 0.43 

-1.57 

7.95 ± 3.36 




359.7-04.4 

KFL3 

15.2 

14.3 

0.59 ± 0.20 

1 

-3.18 ± 0.20 

-0.59 

7.19 ± 2.25 




359.7-05.7 

PHRJ 1808-3201 

228.0 

195.0 

0.48 ± 0.10 

3 

-5.65 ± 0.19 

0.09 

2.41 ± 0.74 

1.86 ± 0.41 



359.8+03.7 

Th 3-25 

3.0 

2.6 

1.44 ± 0.20 

1 

-0.74 ± 0.21 

-1.26 

8.10 ± 2.55 

6.91 ± 1.60 



359.8+05.6 

M 2-12 

4.4 

4.4 

0.71 ± 0.15 

1 

-1.31 ± 0.16 

-1.10 

7.37 ± 2.22 



P 
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PNG 

Name 

a 

<") 

b 

(") 

E(B - V) 
(mag) 

method 

log SoCHck) 
(cgssr -1 ) 

log r 
(pc) 

■Dmean 

(kpc) 

^thin 

(kpc) 

^thick 

(kpc) 

Notes 

359.8-07.2 

M 2-32 

8.0 

8.0 

0.23 ± 0.09 

1 

-2.26 ± 0.11 

-0.84 

7.39 ± 2.13 




359.9+05.1 

M 3-9 

17.2 

15.1 

1.14 ± 0.11 

1, 3 

-2.35 ± 0.14 

-0.82 

3.90 ± 1.15 

3.22 ± 0.65 



359.9-04.5 

M 2-27 

3.3 

3.0 

0.99 ± 0.12 

1 

-0.52 ± 0.13 

-1.32 

6.26 ± 1.84 









